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They know their jobs 
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Independent's experienced field crews 
can make your exploration program more 
profitable. The average experience of In- 
dependent's party chiefs is 15 years and 
every party chief is thoroughly trained in 
every phase of geophysical prospecting. 
The result is systematic field procedures, 
avoidance of lost motion, and thorough 
computation methods that give Independ- 
ent clients unsurpassed accuracy and 
rapid service. 
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Society: The Society of Petroleum Geophysicists was organized in 1930 at Houston, Texas. In 
1936, the Society approved a change in name to the Society of Exploration Geophysicists, to 
indicate the close association of the aims and objects of the Society with the newly recognized 
primary function of Exploration, which had recently been recognized by the petroleum industry 
as being on a par with Production, Transportation, Refining, and Marketing. 

Aims and Objects: The Society functions for the promotion of the science of geophysics, espe- 
cially as it relates to petroleum geology and to the discovery and production of oil and natural 
gas and associated minerals, and the maintenance of a high professional standard among its 
members. Among the methods of accomplishing these objectives is the publication of papers, 
discussions, and communications of interest to the membership. 

Journal: Gropxysics is the official publication of the Society, and in it are published all of the 
papers, discussions, and communications received from the membership which are accepted for 
publication by the Editor. Copies are sent to all members of the Society in good standing. The 
subscription price to non-members is $6.00 per year, with an additional charge for postage where 
such is necessary. Claims for non-receipt of preceding numbers of GEopHysICs must be sent to the 
Business Manager within three months of the date of publication in order to be filled gratis. 
Delivery outside the U.S.A. is not guaranteed. 

Responsibility: It is understood that the statements and opinions given in GEopHysICcs are views 
of the individual authors to whom they are credited, and are not binding on the membership of 
the Society as a whole. Papers submitted to the Society for publication shall be regarded as no 
longer confidential. 

Reprinting Journal Material: The right to reprint portions or abstracts of the papers, discussions, 
or notes in Gropnysics is granted on the express condition that special reference shall be made to 
the source of such material. Diagrams and photographs published in GEopHysiIcs may not be 
reproduced without making special arrangements with the Society through the Editor. 
Manuscripts: All manuscripts submitted for publication should be sent directly to the Editor. 
They will be examined by the Editor and such special editors or reviewers as he may appoint to 
determine their suitability for publication in Georuysics. Authors are advised as promptly as 
possible of the action taken, usually within two or three months. 

Discussion: The Editor invites discussion of papers published in Gropxysics. Such discussion will 
remain open until closed by the Editor. 

Form of Manuscript: Papers are published in English only. To be acceptable for publication, 
manuscript should be original typewritten copy (not carbon copy), either double or triple spaced, 
with wide margins. References should appear as footnotes only and should be numbered consecu- 
tively to avoid repetition. References should include author’s name, journal, volume number, page 
number and year, and should be listed in the order given here. Attention should be given to cap- 
tions for tables and legends for figures. These in all cases should be complete in themselves so as to 
make the data intelligible to the reader without consulting the text of the article. “Fig.” should 
be used rather than “Plate” for illustrations. 

Special care should be given to mathematical expressions. The very simplest formulas only 
should be typewritten and all others carefully written in with pen and ink. Fractional exponents - 
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Line drawings must be made with India ink on plain white paper or on tracing cloth. Coordinate 
paper is not desirable, but if used must be blue-lined with all coordinates to be reproduced drawn 
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Proof and all correspondence covering papers in the process of publication should be addressed 
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THE EXPLOSION 
BREAKS THE BRIDGE 
WIRE—NO LAG 








Use Du Pont “’SSS” Electric Blasting Caps . . . Now 
available with spool-wound Duplex Wire! 


Du Pont ‘‘SSS” Electric Blasting Caps 
for years have offered these advantages: 
(1) rubber plug closures—unaffected by 
extreme heat or cold; (2) precise timing 
—circuit always broken by explosion; 
(3) shielded shunts—the bare ends are 
shorted over their entire length and in- 
sulated from stray currents; (4) maxi- 
mum protection against static electricity 
—charges far greater than any likely to 
be encountered are bled off harmlessly. 
Now you can get all these advantages 





and more, by specifying Du Pont ‘‘SSS”’ 
Caps with spool-wound duplex wire. 

Duplex wires are (1) strong—they will 
support 50% more than single wires, (2) 
convenient—slipperinessand kinking are 
virtually eliminated, (3) economical— 
they seldom ‘“‘ball-up”’ in the hole—gen- 
erally come out in one long, reusable 
piece, and (4) safer near power lines— 
unlike single wires, cannot separate and 
form a conductor twice the original 
length. 
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For economical 
deep-hole shooting.. 





Use the New Improved 


“SEISMOGEL” 


Now Du Pont ‘‘Seismogel’’ has been re- 
designed to work at much greater depths 
than formerly. It is consistently giving 
satisfactory performance in normal 
shooting up to 300 feet. This offers a 
real opportunity for economy. 

For depths over 300 feet in regular 
work, and for all sleeper charges, either 
**Nitramon”’ S or Seismograph 60 % “‘Hi- 
Velocity’ Gelatin is still recommended. 
These products have proved themselves 
where the going is tough. 


PRODUCTS 


**Nitramon’’ WW, another member of 
the Du Pont Seismograph family, is out- 
standingly the first choice of the off- 
shore crews. 

Ask your Du Pont explosives repre- 
sentative about these Du Pont Seismic 
Products. E. I. du Pont de Nemours & 
Co. (Inc.), Explosives Department, Wil- 
mington 98, Delaware. 


QU PONY 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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Toul 
1-GAMMA ACCURACY 


with the new, 
improved airborne magnetometer 


Now, Gulf research and Aero Service field testing provide the oil industry 
with the answer to the need for more precise magnetic data. It’s the new, 
improved airborne magnetometer—the swiftest, most economical recon- 
naissance tool yet developed for petroleum exploration. 


This even more exact Gulf magnetometer is essentially drift-free and has 
a more rapid response to signal. With greatly increased stability and higher 
sensitivity, the new magnetometer produces a precise magnetic record, 
accurate to variations as small as 1 gamma. Azro technicians compile this 
data in maps reliable to 1 gamma and exact in their correlation with ground 
positions—the most precise magnetic maps ever produced. 


In the expert hands of Agro engineers the improved magnetometer adds 
greater accuracy to the speed and economy of aerial magnetic surveys. 
Now, magnetic data can reach conference rooms—from anywhere in the 
world—at a fraction of the cost and years ahead of ground survey schedules. 


Let Azro engineers discuss the application of the new, improved GULF 
airborne magnetometer to your concession’s exploration. Arzro’s world- 
wide experience in aerial mapping can help your staff make decisions that 
will mean important savings in time, money and manpower for your com- 
pany. For further information, write to Aero Service, today. 


AERO MAPS THE FUTURE 


SERVICE CORPORATION 
236 E. COURTLAND ST., PHILA. 20, PA. 





Oldest Flying Corporation in the World 





TOPOGRAPHIC MAPS e« PLANIMETRIC MAPS e PRECISE AERIAL MOSAICS 
AIRBORNE MAGNETOMETER SURVEYS e RELIEF MODELS e COLOR PHOTOGRAPHY 
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6111 Maple Avenue 
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For portable or fixed station use 
«+e the RCA Carfone Station Unit “15” 


IT’S EASY TO CARRY—weighs 
only 44 pounds. The case is 
only 19%" long, 10%" high, 
and 9%" deep. 


iT CAN BE SET UP ANY PLACE 
where there’s a 115-volt, a-c 
supply — construction proj- 
ects, forestry, utilities, etc. 


HIS is the most versatile 

2-way radio station ever de- 
signed for medium-range com- 
munication. It is complete with 
transmitter, receiver, power 
supply, portable antenna, handy 
microphone, and loud speaker 
—all in a single package. 


Easy to carry and easy to set 
up, this portable unit can be 
operated wherever there is a 
115-volt, a-c outlet. 


For fixed-station use, place 
the unit on the operating desk, 
hook-up the antenna, plug in 
the power cord, and you’re set 
to go. For portable station use, 
simply connect the quarter- 
wave, whip antenna (supplied) 
and plug in the power cord. 


No extra components to carry 
around. No installation ex- 
pense involved. 


Greatly improved receiver 
selectivity reduces adjacent 
channel signals well below in- 
terference levels. A newly- 
designed transmitter modula- 
tion control enables you to 
transmit the full signal poten- 
tial of the transmitter and 
maintain 100 per cent modula- 
tion at virtually all voice levels 
—whether you shout or whisper 
into the microphone. 


For complete information on 
the new RCA Carfone Station 
Unit “15”, write Dept. 142D, 
RCA Engineering Products, 
Camden, New Jersey. 


MOBILE COMMUMICATIONS SECTION 


RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, NJ. 


In Canada: RCA VICTOR Company Limited, Mentred! 
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Geo.E. Failing Supply Co 


"HOME OF THE HOLEMASTERS. 


ENID, OKLAHOMA, U.S. A. 
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WEST COAST REPRESENTATIVE: JAY C. FAILING, ROOSEVELT BLOG, LOS ANGELES 14, CALIFORNIA 
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In With 
The New 


CENTURY MODEL 208 GALVANOMETER 


As a result of two years of intensive research, Century Geophysical Corporation proudly announces a galvanometer 
designed especially for the Geophysical industry. 
Incorporating entirely new design features and retaining the outstanding quality associated with Century 
products, this new model is unique in its compact size, sensitivity, stability, ruggedness and balance. 
We invite attention to the following features: 
@ HIGH "MERIT FACTOR" 

Based on the “merit factor’ formula for galvanometers, SF xX 10 (where § = undamped sensitivity in 
—se at | meter and Fn = undamped natural frequency), the new model 208 yields a merit 
value of 2.1. 

@ SMALL PHYSICAL SIZE 

New design permits the overall height of the elements and magnetic assembly to be held to 3-7/32”. Small 
barrel diameter permits accommodation of 25 elements in an assmbly only 3-37/64" long. 
@ GREATLY IMPROVED BALANCE 

Patented design mounts the mirror in, rather than adjacent to, the axis of suspension. This inherently balanced 
design increases deference to external disturbance to .05 inches per ''g'' of acceleration. 

@ LOW TEMPERATURE DRIFT : 

Unique method of horizontal adjustment permits turning entire assembly rather than twisting upper suspension 
ribbon. Allowing suspensions to remain in their neutral soe results in extremely low temperature drift 
(average less than 4 X 10- inches deflection per degree F.) 

@ HERMETICALLY SEALED UNITS 

Performance characteristics remain indefinitely constant due to patented hermetically sealed element. 
@ LOW COST 

Efficient design and production methods allow this highly improved model to be presented at even lower 
cost per element than our previous models. 


Your request for detailed information will receive a prompt reply 


World’s Largest Manufacturer of Geophysical and Special Galvanometers 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 
149 Broadway, New York 
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A MINE OF INFORMATION 


Chamber s 


MINERALOGICAL 
DICTIONARY 


Over fourteen hundred mineralogical terms 
are included in this dictionary. It lists the 
chemical composition, crystal form, physical 
and chemical properties, occurrences and uses 
for these minerals, 


The forty plates, showing about two hun- 
dred minerals in their original colors, will 
help the reader recognize them. 


Geologists, mineralogists, metallurgists, 
jewelers, and chemists, as well as those who 
use minerals or materials of mineralogical 
origin will find this volume very useful. 


$4.75 


Order Your Copy From 


GEOPHYSICS 


Box 1614 


Tulsa, Okla. 








JUST PUBLISHED! 


An authoritative handbook 


APPLIED SEDIMENTATION 


A Symposium. Edited by ParKER D. 
TRASK, State of California Department of 
Public Works. This practical handbook 
contains 35 original articles, prepared by 
top specialists on such subjects as sedi- 
mentation and highway engineering, land- 
slides, earth dams, permafrost, and beach 
erosion. 


Three types of earth materials are covered 
—recent or slightly consolidated sedi- 
ments, ancient or maturely consolidated 
sediments, and residual soils. 1950. 707 
pages. Illus. $5.00. 





For sale by 


Society of Exploration Geophysicists 
Box 1614 Tulsa 1, Oklahoma 











FROST GEOPHYSICAL CORPORATION 


CONTRACTORS 


MANUFACTURERS 


CONSULTANTS 


AEROMAGNETIC SURVEYS—GRAVITY SURVEYS 


GRAVITY METERS for lease or sale 

GEOPHYSICAL INSTRUMENT DEVELOPMENT AND DESIGN 

GEOLOGIC INTERPRETATION OF THE RESULTS OF GRAVI- 
METRIC AND MAGNETIC SURVEYS 


Phone 7-3313 
P.O. Box 58 


4410 S. Peoria 
Tulsa, Oklahoma 
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An easily read, clearly illustrated text on 


Modern Geophysical Techniques 








EXPLORATION GEOPHYSICS 


by J. J. Jakosky, Sc. D. 


Thirteen fact-packed chapters 
fully cover all contemporary 
methods; plus permit, trespass 
and insurance problems. A 
basic textbook for every 
geologist, geophysicist, engi- 
neer and physicist concerned 
with exploration, well logging 
and production. Adopted by 
many leading universities. 


In 1200 pages and with 707 
illustrations, the 1950 revised 
Exploration Geophysics 
covers the entire field of 
exploration by modern geo- 
physical methods. It is con- 
cisely and clearly written by 
an internationally known geo- 
physicist, in close collabora- 
tion with 39 other leading 
authorities. 





Send your money order or check for $12.50 for a copy of Exploration Geophysics on 
5-day approval. If you are not fully satisfied, merely return the book in its original 


TRIJA PUBLISHING COMPANY, TRIJA BUILDING, LOS ANGELES 24, CALIFORNIA 


r 
! 
1 

condition and your money will be promptly refunded. 
i 
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CONTENTS 


CONTRIBUTORS AND COLLABORATORS, Preface 
6 pages 
CHAPTER I 18 pages 


INTRODUCTION—History of geophysical meth- 
ods. Contemporary workers and _ developments. 
Trends. Development of future methods. 


CHAPTER II 52 pages 
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A GRAPHICAL METHOD FOR THE INTERPRETATION 
OF REFRACTION PROFILE DATA* 


M. M. SLOTNICKT 


ABSTRACT 


A graphical method for interpreting refraction profiles is presented by means of a complete solu- 
tion of a numerical example. 


INTRODUCTION 


The usual methods of interpretation of refraction profile data are for the most 
part extremely cumbersome to handle and suffer from the fact that almost always 
they presume a far greater accuracy of the data than is justified. We propose to 
indicate a graphical method which has been used for many years, which is con- 
sistent with the accuracy of the data, and which has met with success in its ap- 
plication and results. The method can be mastered and used with ease once the 
basic concepts involved are grasped. 

It is indeed a difficult matter to present in a single paper all possible, and all 
necessary, variations of the techniques involved. Thus, in order to outline the 
method in the most desirable fashion, we shall indicate, first the basic ideas and 
follow this up with the numerical solution of an actual profile, taken from our 
data. For presenting a paper in this pedagogic manner, we offer such apologies 
as are necessary with the explanation that we feel it is the easiest and best method 
of presentation. 

We should also add that it is not our purpose to discuss necessary corrections 
for shot-hole depths, elevations and such other important matters in this paper. 
As a consequence, it is assumed that the data to be studied have all been cor- 
rected by any of the usual means and that the time-distance curves, as presented, 
form the resultant corrected data which are to be used. © 

It is also assumed that all the refraction profiles are reversed and, of course, 
that the data are consistent: namely, that the over-all reversed times are equal; 
that the intercepts of the sections of the time-distance curves of ‘‘adjacent” pro- 
files with the common time-axes are equal, (assuming monoclines in the area 


* Manuscript received by the Editor January 4, 1950. 
+t Humble Oil & Refining Company, Houston, Texas. 
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around the shot-points). As is also known, changes in dip of beds between the ends 
of a profile can be detected by noting whether the intercepts of corresponding 
sections of the reversed time-distance curves with the time-axes at both ends of 
the profile are equal or not. A refraction time-distance graph is, at best, an ap- 
proximation by straight lines and its interpretation therefore is an approximation 
to the factual situation. 

Finally, “all the action,” so to speak, is assumed to take place in the vertical 
plane through the line of the profile. Necessary corrections for the true plane, or 
planes, can be made after this first interpretation is completed. 


FUNDAMENTAL RELATIONS 


Among the basic relations necessary for our problem are these: 

(a) that refraction across interfaces occurs in the manner associated with 
Snell’s Law; 

(b) that “complete” refraction along plane interfaces occurs at the so-called 
critical angle; 

(c) that the emergence angle a of a wave coming to the surface of the earth, 
immediately under which, after low-velocity and weathering corrections have 
been made, the velocity is 1, is connected with the time-distance curve, ¢=/(x), 


by the relation 
sin a = 1(dt/dx). (1) 


Since we are assuming that our time-distance curve consists of straight line seg- 
ments, the derivative, dt/dx, may be replaced by the ratio of the corresponding 
increments: At/Ax. 

Single Dipping Interface——Suppose that we have the reversed time-distance 
curves of Figure 1 emanating from the shot-points O and O’. The slopes of the 
first branches of each of these two time-distance curves are assumed equal, and, 
as is customary, we indicate the reciprocal of their common value by 2. The re- 
ciprocal of the slope of the second part of the time-distance curve beginning at O 
we indicate by vz, whereas the corresponding quantity for the reverse time-dis- 
tance curve is indicated by v2,. Let us assume, too, that 


Vou > Ved. 
Let the over-all time of the refracted wave from O to O’ be T and denote the 


velocity in the medium below the desired interface by v2, which, of course, must 


be greater than 2. : 
Our problem is two-fold: to find v2 and to locate the interface. We proceed as 


follows: 
From O’ draw the line O’A’ whose angle with the vertical is a’, where 


sin a’ = 0;(dt/dx)’ = 0/vea. 
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This is the direction of the emerging ray at O’. At O, similarly, draw the line OA 


whose angle with the vertical is a, where 


sin a = 0,(dt/dx) = 0/veu. 


These two lines, OA and O’A’, are brought to intersection at Q. The angle in- 
cluded between them at Q is a+a’, which is indicated by 20, since it should be 
geometrically evident that it is twice the critical angle @ for 1, and 1. That is, 
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Fic. 1. Time-Distance Curve for Single Dipping Interface. 
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20=a+t+a’, 
and 
sin 0 = 01/02. 
In fact, we compute 22 from the relation 
Vo = v,/sin 6 = v;/sin (a + a’)/2. 


- It is now to be noted that the position of the desired interface 4A’ must be 
such that the triangle AQA’ is isosceles, since 

XOAA’ = X{O'A'A = 90° + 8. 
Consequently, if, on O’Q, the larger of the two distances OQ and OQ’, we place 
the point P such that QP = (QO, the line OP will be parallel to the desired interface. 
We note here that the angle of dip ¢=(a’—a)/2. 


The points A and A’ on OQ and O’Q respectively are now to be located 
subject to the conditions that OA = PA’ and 


OA/v, + AA'’/v2 + A’P/v, + PO'/v, = T, 


in which T is the observed travel-time between O and O’. 
By computing PO’, or better, by scaling it off in the diagram, we readily find 
the “correction” time 7 for PO’: 


tT = PO'/%,. 
The remaining time, T—7 we indicate by /; i.e., 
t = OA/v,; + AA'/ve + A’P/. 
We now replace OA=A’P by a, and note that 
AA’ = d — 2asin@ 
= d — 200;/%.. 


Here d=OP, which is also best obtained by scaling from the diagram. Thus, the 
last relation becomes 


t = 2a/v, + (d — 2003/02) /v2 
and 
a= (vot = d) /2(v2/0 = 01/02). 


The method of procedure is now apparent: 
1. Draw the line OQ at an angle a@ with the vertical, in which 


sin a = 0,(dt/dx) = 01/deu. 


The value of 2 is found from the first section of the time-distance curve through 
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O or O’ and the value of di/dx= 1/12, is that of the slope of the second segment of 
the time-distance curve through O’. 
2. Draw the line O’Q at an angle a’ with the vertical, in which 


sin a’ = 0;(dt/dx)'’ = v/ve4. 


The value of 2; is the same as above and the value of (dt/dx)’ = 1/v2q is that of the 
slope of the second section of the time-distance curve through O. 

The angle of dip, then, is ¢=(a’—a)/2, and the critical angle for the inter- 
face is 0=(a’+a)/2. 

3. Find 22 from the fact that 


Ve = v;/sin (a + a’)/2. 
4. Determine the point P so that OP equals QO, and compute 
T= O' P/2 5) 


in which O’P is obtained by scaling. 
5. Compute 


t= T-—r, 


in which T is the travel-time from O to O’. 
6. Compute 


a= (vot —_ d)/2(v2/1 — V;/V2) 


in which d is the (scaled-off) distance OP. 
7. Find the points A and A’, by scaling, so that OA = PA’=a. The line AA’ 


is the trace of the desired interface. 


THE DATA FOR THE NUMERICAL PROBLEM ‘ 


We are now ready to discuss a numerical problem. In Figure 2 we have the 
“adjusted” data forming time-distance curves of a reversed refraction profile 
plotted in the usual manner. For the sake of clarity, only the information neces- 
sary for the solution is put into this figure and all the subsequent figures.* For 
readers interested in following all the details, it is recommended that they make 
their own drawings on proper coordinate paper. 

The line-segments in Figure 2 forming the time-distance curves are those of 
“best fit” in the sense that the due attention was paid to the accuracy of the data 
and of the applied corrections and to the consideration of adjacent and nearby 


profiles. 
We shall, in fact, go on the assumption that we already know from the ad- 


* Although the succeeding figures were drawn as closely to scale as possible, the requirements of 
drafting, engraving and printing and warping of the paper all have their effects in distorting some of 
the figures. 








168 M. M. SLOTNICK 


jacent profiles and preceding work in the area that we must fit this solution into 
one for which the succession of velocities with depth is 1,700 m/sec, 2,100 m/sec, 
3,250 m/sec, and 4,150 m/sec. However, an additional bed appears on this pro- 
file as is evidenced by the segments of the time-distance curve of Figure 2 with 
the apparent velocities of 4,350 m/sec and 6,400 m/sec. It shall be our purpose 
in the last part of the problem to arrive at the érue velocity of that bed and its dis- 


position. 
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Fic. 2. Time-Distance Curve for the Numerical Problem. 


The First Interface.—The discussion in this section pertains to Figure 3 for the 
solution of the first interface from the time-distance curve of Figure 2. 

The segment of the time-distance curve starting at the left side labelled 2,130 
quite obviously pertains to the bed whose velocity we know to be 2,100 m/sec. 

Accordingly, we start by choosing an arbitrary point on this section of the 
curve. For the solution, we have chosen the point C at a distance of 3 kilometers 
from shot-point A for which the corresponding travel-time is 1.588 seconds. 

Since we know the velocities involved to be 1,700 and 2,100 m/sec., the cor- 
responding critical angle is @, such that 


sin 0 = 1,700/2,100 = 0.8095; 
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0 = 54°. 
At C, the emergence angle is a, in which 
sin a = 1,700/2,130 = 0.798; 
1,€., 
a= <, 
This means that, at A 
B = 20 — a = 108° — 53° = 55°. 


With these preliminaries accomplished, we proceed as follows: 
(i) Draw CD so that a=54°. 
(ii) Draw AD so that B=55°. 
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Fic. 3. Solution for the First Interface. 


This, of course, leaves < ADC = 108° = 28, as it should be. 

(iii) Find the point £, with dividers, so that DE= DC. 

(iv) By scaling, we find AE=85 m. The corresponding travel-time for this 
segment is 


t = 85/1,700 = 0.050 sec. 
This leaves 
t = 1.588 — 0.050 = 1.538 sec. 
for the rest of the path involved. 


(v) Scale off CE= 2,930 m. 
(vi) Compute, using relation (2), the quantity: 


a = (2,100 X 1.538 — 2,930)/2(2,100/1,700 — 1,700/2,100) = 350m. 
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(vii) Find the points G and F on CD and AD, respectively, so that 
CG = EF = a= 350m. 







(viii) Draw the line FG. The line FG is the desired trace. Its dip, with respect 
to the horizontal is (@—a)/2=1°. 

We now turn to the right-hand shot-point at B. Again we choose an arbitrary 
point: in this case, it is the point H at a distance of 2 kilometers from B and for 
which the travel-time is 1.070 sec., as shown in Figure 2. 

Since the apparent velocity on this section is 2,100 m/sec, which is also the 
true velocity, there is no dip to the interface in this area. 

The steps to be followed here are: 

(i) Draw HI so that y of Figure 3 is 54°, since 












sin y = 1,700/2,100. 






(ii) Draw BI so that 6 of Figure 3 is 54°. 
(iii) Since there is no dip to the interface here, compute a from relation (2): 









a = (2,100 X 1.070 — 2,000)/2(2,100/1,700 — 1,700/2,100) = 290m. 


(iv) Find the points J and K on lines HI and BI, respectively, so that 
HJ = BK = 290m. 


(v) Draw the line JK. The line JK is the desired trace. 
Finally we extend FG and JK to intersection at Z and have the broken line’ 
FGLJK of Figure 3 the trace of the first interface. \ 


The Second Interface—Let us first recall that we know the velocity of the © 
next deeper bed to be 3,250 m/sec. 

The related segment of the time-distance curve in Figure 2 indicates an apparent 
velocity of 3,670 m/sec. We choose an arbitrary point on this section which, for 
this solution, is the point C of Figure 4, at a distance of 4 kilometers from the 
shot-point A and for which the travel-time is 2.028 sec. as shown in Figure 2. 

At C of Figure 4, the emergence angle a is obtained from the relation (1): 















sin a = 1,700/3,670 = 0.463, 








whence 


a = 27°30’. 





(i) Draw CD at this angle with the vertical. The angle between CD and the 
normal to ED is uw which differs from a by the amount of dip of ED with respect 
to AC. This was found to be 1°. Thus 







pp = 27°30’ + 1° = 28°30’, 





According to Snell’s Law, the ray CD, for which the angle of incidence with 
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the interface ED is p= 28°30’, refracts into the ray DH at an angle y with the 
normal to ED such that 


sin u/sin y = I,700/ 2,100. 














Thus 
sin y = (2,100/1,700)-sin 28°30’ 
= (2,100/1,700) 0.478 = 0.591. 
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Fic. 4. Solution for the Second Interface. 


whence 
v = 36°15’. 


(ii) Draw the line DF from D so that y= 36°15’. 
The critical angle for the next interface is, of course, ¢, where 


sin @ = 2,100/3,250 = 0.646; 


== 40°15’. 

We must therefore determine 5 so that (EF D=2$= 80°30’. This leaves 
6 = 26 —- ¥ 

44°15’. 


We must still determine the position of the point E. 
From Snell’s Law: 


sin vy = (1,700/2,100)-sin 6 
= (1,700/2,100)-sin 44°15’ 


= 0.565. 
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Thus 
v = 34°30’. 
The dip of ED with respect to AB is 1°. Whence, at A 
B = 9 + 2° = 35°30 


(iii) Draw AE at an emergence angle of B= 35°30’. 
(iv) At EZ, so determined, draw EF so that 


5 = 44°15’. 
This leaves { EF D= 80°30’, which was necessary. 
The point F is determined as the intersection of DF and EF, and we note that 


EF> DF. 
(v) Determine the point G of EF so that 


FG = FD. 
(vi) By scaling, determine the following distances (in Figure 4): 
AE = 320m. EG = 370m. 
CD = 220m. GD = 3,470m. 
The time consumed for the parts AE and CD of the wave path is 
(320 + 220)/1,700 = 0.318 sec., 
and the time consumed for the path KG is 
370/2,100 = 0.176 sec., 
_making a total of 0.494 sec. This leaves 
t = 2.028 — 0.404 
1.534 SEC. 


I 


for the rest of the path. 
(vii) Accordingly, we use relation (2) again and compute 






@ = (3,250 X 1.534 — 3,470)/2(3,250/2,100 — 2,100/3,250) = 840m. 
(viii) Scale off the distances GJ and DH equal to a= 840 m. 
(ix) The line IH is the desired interface. Note that it dips at an angle of 
(6— ¥)/2 = 4° 


with respect to the preceding interface, GD, of Figure 4. 
We continue in like fashion from the other end of the profile. 
Choose an arbitrary point J, (Figure 4), for which the travel-time is 1.501 
sec. and for which the apparent velocity is 3,180 m/sec. 
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At J, angle a’ is obtained from 


sin a’ = 1,700/3,180 = 0.534, 


a’ = 32°15’. 


(i) Draw JK so that a’= 32°15’. 
Since the interface KM is horizontal, no account for dip is necessary and 


we compute 7’ from the fact that 
sin 7’ = (2,100/1,700) sin a’ 


= 0.650; 


y= 41°1s’. 


(ii) Draw KN so that y’=41°15’. 
Since XKNM must equal 2¢= 80°30’, it follows that angle 6’=2¢—y’ 


= 39°15’. This, in turn, means that 
sin vy’ = (1,700/2,100)-sin 6’ 
0.512, 


and 
y’ = 30°45’. 


° 
Since the interface KM is horizontal, at B, 
p’ a yp! ness 30°45’. 


Thus, we continue: 
(iii) Draw BM so that B’= 30°45’. 
(iv) Draw MN so that 6’= 39°15’. 
The point WN is determined as the intersection of MN and KN, and we note 


that KN>MN. 
(v) Determine the point O on KN so that NO=NM. 


(vi) By scaling, we determine the following distances in Figure 4: 
JK = 190m. KO = 65m. 
BM = 205m. OM = 2,740 m. 
The time consumed for the parts /K and BM of the wave path is 
(190 + 205)/1,700 = 0.232 sec., 
and the time consumed for the part KO is 


65/2,100 = 0.031 sec., 
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making a total of 0.263 sec. This leaves 
t = 1.501 — 0.263 = 1.238 sec. 
for the rest of the path. 
(vii) Accordingly, we use relation (2) again and compute 
a = (3,250 X 1.238 — 2,740)/2(3,250/2,100 — 2,100/3,250) = 710m. 


(viii) Scale off the distances OQ and MP equal to a=710 m. 
(ix) The line QP is the desired interface. Note that it dips at an angle of 


iy ~ Sie 2 


with respect to KM. 
(x) Continue PQ and JH, previously obtained, to intersection at R. The line 
IHRQP is the complete trace of the desired interface. 


The Third Interface-—For the third interface, we refer to Figure 5. The seg- 
ments of the time-distance curve pertaining to this interface indicate apparent 
velocities of 4,570 m/sec. and 3,640 m/sec. and, as we assume we know, refer to 
a true velocity of 4,150 m/sec. 
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Fic. 5. Solution for the Third Interface. 


































Starting at the point C of Figure 5, for which the travel-time is 2.421 sec., 
we proceed in a manner similar to that pursued thus far: 






sin a = 1,700/4,750 = 0.372, 


a = 21°45’. 







Also, because QD is horizontal, 






y = a= 21°45’. 





Next, 






sin 6 = (2,100/1,700)-sin a 


0.459, 
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so that 
5 = 27°15’. 
Now 
p=6+ 1° = 28°15’ 


because of the relative dip of 1° of EP with respect to OQ. 


Continuing, 
sin ¢ = (3,250/2,100)-sin p 
= 0.735; 
from which 
o = 47°15’. 


The critical angle for the two velocities of 3,250 m/sec. and 4,150 m/sec. is 
y where 


sin ¥ = (3,250/4,150) = 0.783. 
Thus 
¥ = 51°30’, 
and 
ay = 103°. 


We first note that ¢PRF=177°. Since {PRF, 2p, 90°—o and 90° —r must 
add up to 360°, we find that 


T = 52°45’. 
To find \, we proceed in similar fashion: 


(2,100/3,250)-sin 7 


sin 
= 0.513, 
and 
\ = 30°45’. 
Because of the dip of FO with respect to GV 
y=rA+ 4° = 34°45’. 
Thus 


(1,700/2,100) sin v 


sin wu 


0.467 
and 
= 27°30’. 
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Whence, at A, 
B=yp+1° 


= 28°30’. 
Knowing all the necessary angles for the construction, we can start at C and 
draw the line segments CD, DE and EH; then we can start at A and draw the line 
segments AG, GF and FH. The point H is determined as the intersection of EH 


and FH. The point J is placed so that HI=HE. 
By scaling, we find that 


AG+CD= 465m. FI = 145m. 
GF + DE = 1,735 m. IE = 4,360 m. 
Thus the time consumed for the path from A to J and from E to C is 


465/1,700 + 1,735/2,100 + 145/3,250 = 1.155 SeC., 


leaving 
t = 2.421 — 1.155 = 1.266 sec. 


for the rest of the refracted path. 
Accordingly, we compute 


a = (4,150 X 1.266 — 4,360)/2(4,150/3,250 — 3,250/4,150) = gos m. 
The points K and J are determined by the fact that 
IK = EJ = a= go5m. 


and the line JK 1s the desired trace of the desired interface. 
At the other end we start at M to which the travel-time from B is 2.017 
sec. We compute the necessary angles as before and obtain: 


a’ = 27°45’. 
y’ =a’ — 1° = 26°45’. 
6’ = 33°45’. 
p’ = 33°45’ — 4° = 29°45’. 
o’ = 50°IS’. 
2y = 103°. 
XFRP = 177°. 
7’ = 49°30’. 
\’ = 29°30’. 
v’ = 29°30’ — 1° = 28°30’, 
pw! = 22°45’, 


p’ on 22°45’. 
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The line segments MN, NO, OS and BQ, QP and PS may now be drawn; the ~ 
last of each group determining the point S as their intersection. The point T is 
such that ST=SP. 

By scaling: 

MN + BQ = 420m. OT = 200m. 

NO + QP = 1,390 m. TP = 3,520m. 
Thus, for the parts of the wave path consisting of MN, NO, OT, PQ and QB, the 
time consumed is 

420/1,700 + 1,390/2,100 + 200/3,250 = 0.971 SeCc., 
which leaves 
t = 2.017 — 0.971 = 1.046 sec. 
for the rest of the path. We find that 
a = (4,150 X 1.046 — 3,520)/2(4,150/3,250 — 3,250/4,150) = 830m. 


The points U and V are determined by making TU = PV =a=830 m. and the 
line UV is the trace of the desired interface at this end. 

Finally, KJ, previously determined, and UV are brought to intersection and 
the dotted segment of Figure 5 shows the degree of fit; which is well within ex- 
pected limits of accuracy. A check will show that the displacement of the inter- 
section of the trace with EH from J to the dotted section does no violence to the 
accuracy to be expected from the original data. 

Thus, KUV ts accepted as the desired solution. 
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Fic. 6. Solution for the Last Interface and Velocity. 
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The Last Interface.—The total travel-time from A to B is equal to that from 
B to A and is 2.815 sec. The last segments of the time-distance curves indicate 


apparent velocities of 6,400 m/sec. and 4,350 m/sec. 
We turn to Figure 6. At B, the emergence angle @ is obtained from the fact that 


sin B = 1,700/6,400 = 0.266; 


1.€., 
B = 15°30’. 
Next 
5 = B = 15°30’, 
and 
sin vy = (2,100/1,700) ‘sin 6, 
from which 


vy = 19°15’. 
To continue, 


tT =v+ 1° = 20°15’ (because of relative dip), 


and 
sin p = (3,250/2,100) -sin 7, 
from which 
p = 32°15, 
and 
n = p + 2° (because of relative dip) 
= 34°15’. 
Finally 


sin ¢ = (4,150/3,250)-sin 7. 
t= 46°. 
Now start at A. Here the emergence angle is a, where 


sin a = 1,700/4,350 = 0.391 


a = 23° 


and 


y =a — 1° = 22° (because of relative dip). 
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Thus 
sin uw = (2,100/1,700) -sin y, 
= 27°30’, 
and 
o = wp — 4° =. 23°30’ (because of relative dip). 
Next 
sin \ = (3,250/2,100) -sin a, 
A = 38°15’, 
and 


e = \ — 1° (because of relative dip) 
= 37°15’. 
Thus, finally, 


sin 4,150/3,250) ‘sin ¢, 


and 
£ = 50°30’. 
We now proceed to draw the line segments BC, CD, DE and EP, and the 
line segments AH, HG, GF and FP as in Figure 6. The point P is determined as 
the intersection of the last of each group. As in the Figure 6, we indicate X{ FPE 


by 2x. 
By scaling, determine <FTE=175°. Since the sum of the angles: 


SFTE, 2x, 90° —f&, go° —é 
must be 360°, it follows that 
2X = 103°30’. 
Thus 
X = 51°45’. 


The velocity of this last bed is then determined from the fact that x is the 
critical angle between 4,150 and this velocity, v. That is, 


sin x = 4,150/2, 
so that 


v = 4,150/sin 51°45’ = 4,150/0.780 
= 5,300 m/sec. 
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to the nearest 50 m/sec. which is close enough for the data. 

We have thus found the last velocity as part of the problem. 

There remains only the disposition of the last interface; and, for this, we pro- 
ceed as before: 

Determine J by making PI= PE. By scaling, 


AH+ BC = 455m. 
HG + CD = 1,580 m. 
GF + DE = 1,420m. 
FI = 480m. 
and 
EI = 5,930m. 
Thus, 
455/1,700 + 1,580/2,100 + 1,420/3,250 + 480/4,150 = 1.573 sec. 
This leaves 
t = 2.815 — 1.573 = 1.242 sec. 


as the time left for the lower parts of the wave path. 
Accordingly 


a = (5,300 X 1.242 — 5,930)/2(5,300/4,150 — 4,140/5,300) = 660m. 
The points S and Q are determined by making 
IS = EQ = a = 660 
and the line SQ is drawn as the trace of the desired interface. And this completes the 


problem. 
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THE POULTER SEISMIC METHOD OF GEOPHYSICAL 
EXPLORATION* 


THOS. C. POULTERT 


ABSTRACT 


The Poulter seismic method is outlined and an analysis is made of the frequency distribution of 
seismic energy from different sources. The effect of different sources upon the directivity of the energy 
in the ground and the improvement that can be obtained in signal-to-noise ratio is discussed. Three 
different methods are described for controlling the frequency of the seismic impulses being introduced 
into the ground and the resulting improvement in the quality of records is illustrated. The almost 
complete elimination of multiple reflections by the method is indicated. 


INTRODUCTION 


The material to be presented in this paper is the result of an extensive re- 
search program sponsored by the Institute of Inventive Research in San Antonio, 
Texas, for the purpose of developing and making available to the petroleum and 
geophysical industries the new seismic method of geophysical exploration which 
they have chosen to call the Poulter Seismic Method. 

The method had its beginning in connection with the seismic survey of the 
Ross Shelf Ice made by the author while on the Second Byrd Antarctic Expedi- 
tion (1947) and was being further developed at the Armour Research Foundation 
when the Institute of Inventive Research undertook its further development and 
-commercialization. The research program during the past two years has been 
jointly conducted at the Southwest Research Institute and the Stanford Research 
Institute and their associated field laboratories. 

In the early development, the Munroe shaped charge effect was utilized and 
later special explosive shapes not involving the Munroe effect. The present paper 
deals primarily with the techniques involved in the use of a pattern of charges 
detonated above the surface of the ground to generate a seismic pulse of controlled 
frequency to obtain seismic reflections from subsurface strata. 


THE METHOD DEFINED 


This method is an attempt to obtain an increased efficiency in the conversion 
of the energy of an explosion into useful seismic energy which has directive prop- 
erties and which contains a minimum amount of random frequency and random 
phase relations. The research efforts of most of the geophysical departments of 
oil companies and geophysical contracting or instrument manufacturing compa- 
nies has for the past twenty-five years been directed primarily toward better 
means of recording and interpreting that portion of the energy from underground 
explosions which reaches the surface of the ground at a number of points ranging 
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in distance from a few feet to several miles from the shot point. Even more elabo- 
rate instrumentation is being developed for analyzing the data obtained in the 
form of complicated seismograms. In spite of all of this refinement for trying to 
convert the energy received into a less complicated record, very little attempt has 
been made to simplify or even control the uniformity of seismic energy being in- 
troduced into the ground. This method, therefore, is also an attempt to improve 
signal-to-noise ratio, not merely by trying to complete the partial filtering done 
by the earth on the continuous spectrum of primarily high-frequency energy ra- 
diation from a shot hole, but by applying a frequency control at the point of ori- 
gin of the seismic wave. 

Until we know how to convert a much greater portion of the energy of an 
explosion into useful seismic energy, we can at least attempt to generate only 
those frequencies which will best penetrate and be reflected from the structures 
being explored and produce a minimum of interfering energies. The mechanism 
by which a pattern of charges detonated in the air above the surface of the 
ground generates a seismic pulse with the major portion of its energy concen- 
trated in a narrow frequency range, as well as the manner in which the desired 
frequency is obtained, will be discussed later. 


FREQUENCY DISTRIBUTION OF SEISMIC ENERGY 


Both theoretical and experimental studies of the distribution of the elastic 
wave energy near the shot point with respect to frequency and the type of ma- 
terial in which the charge was detonated were made by Dr. Joseph A. Sharpe 
(1942) prior to 1942. Dr. Sharpe states that of the three physical processes in- 
volved in seismic exploration; namely, the initiation of the seismic waves; their 
propagation, reflection, refraction, and dispersions; and the recording of some 
function of the motion of the surface, we possess the least satisfactory under- 
standing of the initiation process. 

Only a limited portion of the energy of a charge or pattern of charges deto- 
nated above the surface of the ground enters the ground and most of the energy 
from a shot hole remains below the surface of the ground. Therefore, for charges 
of equal energy, there is a great deal more energy entering the surrounding ma- 
terial in the form of elastic or inelastic wave motion from a shot hole charge than 
enters the ground from a pattern of charges detonated above the surface. An at- 
tempt has been made to study the frequency distribution of the energy in the two 
cases and to evaluate their effectiveness in obtaining useful information. 


Instrumentation and Procedure 


Due to the extremely broad frequency range involved, it is impractical to 
use the same instrumentation to cover the entire range and the following systems 
were employed. 

The frequency range from 1,000 cps to 50,000 cps was recorded by photo- 
graphing the trace on a cathode ray oscilloscope produced by a tourmaline crystal 
pressure gauge. The frequency range from 100 to 1,000 cps was obtained by 
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means of tourmaline crystal pressure pickup, a calibrated amplifier and galvanom- 
eter system. Some overlapping of these two ranges was obtained by the analysis 
of records obtained by the equipment described in Dr. Sharpe’s (1942) paper. 

The frequency range from 10 to 1,000 cps was obtained by means of a four- 
cycle geophone connected into a galvanometer through a resistance of 2,000 ohms. 
The peak frequency of the galvanometer was 140 cps and its characteristics were 
such that the combination gave nearly a flat response dropping off only 6 per cent 
at 100 cycles. 

The records obtained from these different systems were converted to variable 
area records which were mounted on a lucite drum and driven past a slit in a 
photoelectric cell system. The signal thus produced was analyzed for frequency 
energy distribution by means of a harmonic wave analyzer. 


Results 


More than fifty records have been analyzed by this system and an attempt 
has been made in Figure 1 to show the distribution of energy with respect to 
frequency for charges fired in shot holes and in the air above the surface of the 
ground. The experimental conditions vary so widely for obtaining the complete 
frequency range for charges detonated in a shot hole and recorded by different 
systems that the different portions of the shot hole curves cannot be considered 
as strictly quantitative. However, it is believed that the information presented 
here is reasonably accurate below 1,000 cps, is somewhat less accurate between 
1,000 and 5,000 cps, and should be considered a first approximation only above 
5,000 cps. 

These curves are plotted on an arbitrary but linear energy scale, and plotted 
to the same scale is a reproduction of the energy frequency curve from an air 
charge with its energy peaked at 30 cps. The dotted lines are similar curves 
peaked at 60 and at 20 cps. 

No attempt has been made to plot the energy at the source and at the geo- 
phone to the same scale, but in both cases the energies from the two different 
sources are comparable and the frequency distributions of the energy at the 
geophone are from experimentally determined values. 

In the case of the shot hole the frequency is distributed over a continuous 
spectrum ranging from ultrasonic to very low seismic frequencies with the major 
portion of its energy concentrated in a frequency range which is very much higher 
than will be transmitted to the geophone along the reflection path. The fact 
that the low frequencies have a higher velocity in the ground than the high 
frequencies produces a phase shift which gives the records the appearance of 
a much lower frequency. A frequency analysis of the reflections from different 
depths by means of the harmonic analysis shows an actual decrease in the fre- 
quency having the maximum energy as would be expected from the greater co- 
efficient of absorption for the higher frequencies. Thus, it has long been recognized 
that reflections from deep horizons usually have a lower frequency than those 
from shallow horizons. 
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We have, in general, found that in the use of a pattern of charges detonated 
in the air in such a manner as to generate a seismic pulse having a slightly lower 
frequency than is normally produced by a shot hole charge in the same area, an 
improved record is frequently obtained on which there is little or no variation 
in frequency with depth. 

The analysis of the energy at the geophones as represented in Figure 1 was 
accomplished by making a frequency energy distribution of the reflection portion 
of six representative traces on some reflection records, thus obtaining the total on 
cross-hatched and black area under the reflected energy curves. Another analysis 
100, 000 — 
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Fic. 1. Comparative energy-frequency distribution curves at the shot point and at the geophone 
for conventional shot hole technique as compared with a pattern of charges detonated above the sur- 
face of the ground. 


was then made of the energy in the same six traces just preceding and following 
the reflection. This energy distribution curve was subtracted from the over-all 
energy curves of the reflection portion of the record thus leaving the black areas 
as reflected signal. 

While it is realized that this is subject to certain errors, it is believed that they 
are minor and that the black areas represent within reasonable limits the total 











THE POULTER SEISMIC METHOD OF GEOPHYSICAL EXPLORATION 185 


reflected energy and the associated cross-hatched areas represent the random 
background noise. The ratio of these two areas can therefore be considered as a 
first approximation of signal-to-noise ratio. 

If we could substitute for the shot hole a source which would accomplish a 
frequency discrimination by generating a pulse having primarily a narrow fre- 
quency range coinciding with the best transmission frequency of the ground, this 
energy would be transmitted with minimum attenuation. There is no upper limit 
to the seismic frequency that will be reflected from reflecting horizons, but rather 
the upper frequency limit is set by the frequency that will be transmitted through 
the overlying structures. In work on shelf ice and glaciers it is not uncommon to 
obtain 150-cycle reflections from subsurface strata through 1,200 feet of ice and 
2,000 feet of water. The minimum frequency, however, is set by the reflecting 
horizon, and in general, the energy that will be reflected drops off very rapidly 
below 25 cycles. It is therefore possible that some VR areas are those in which 
these two limiting conditions approach one another or even overlap. The fact 
that the energy received at the geophone contains frequencies much lower than 
will be reflected and higher than will be transmitted along the reflected energy 
path is further proof that much of the background noise reaches the geophone by 
other than the reflected energy path. 


DIRECTIVITY OF SEISMIC ENERGY FROM THE SHOT POINT AND 
SIGNAL-TO-NOISE RATIO 


The spatial distribution of the seismic energy from the shot point is not onlv 
a major factor in determining the total energy in the reflected signal, but it is 
equally important in obtaining a good signal-to-noise ratio. The energy which 
produces seismic reflections comes almost exclusively from the energy that would 
be included in a vertical go-degree cone whose apex coincides with the shot point 


Instrumentation and Procedure 


The instrumentation used for determining the distribution of energy in the 
ground at the shot point was the four-cycle geophone connected through a 2,000- 
ohm resistance to a galvanometer. This system had a flat response to within two 
per cent from 10 to 60 cps and dropped off only six per cent at 100 cps. In cases 
where the signal was too weak to be measured by this system, a calibrated ampli- 
fier system was used with geophones peaked at 15 cps and arranged to measure 
both vertical and horizontal components. On the glacier ice the geophones were 
set on the surface and the charges suspended in a large crevass in such a manner 
that the vertical wall of the crevass corresponded to the earth surface and the 
horizontal surface corresponds to a vertical plane. In the case of the shot hole 
charges, the geophones were placed in a vertical plane on a radius with the center 
of the charge at the center of the arc on which the geophones were placed. In 
the case of the charges detonated above the surface, the center of curvature on 
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which the geophones were placed was at the surface of the ground at the center 
of the pattern of charges. 

Areas were selected with surface velocities ranging from 3,000 feet per second 
to more than 13,000 feet per second and in which this velocity did not change 
appreciably over the range of depths covered by the geophones. In other cases 
the distribution of energy passing a horizontal plane was measured. The latter 
is the most convenient method to use in the case of the charges detonated above 
the surface of the ground, because it only involves the drilling of a single geo- 
phone hole to the depth of the plane at which it is desired to make the measure- 
ments. The pattern of charges is then placed at different distances along the 
surface from a point directly over the geophone. The radial distance of the geo- 
phone or pressure pick-up from the center of the pattern area was large as com- 
pared to the over-all dimensions of the pattern. 
















Resulis and Discussion 


These energy distribution measurements covered the range of surface ma- 
terial of solid ice, deep clays, gravel, and limestone. Figure 2 shows a polar co- 
ordinate diagram of the relative energy distribution of two typical conditions for 
both the shot hole and the air charge. No attempt has been made to plot the dif- 
ferent curves on a comparable energy basis but merely to represent the distribu- 
tion of energy for a single condition. 
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Fic. 2. Energy distribution from air pattern as compared to shot hole charges. 

A.—Long vertical charge—15% of energy in 90° vertical cone. 

B.—Concentrated charge—32% of energy in go° vertical cone. 

C.—Air pattern over low velocity weathered surface—85% of energy in go° vertical cone. 
D.—Air pattern over high velocity competent material at the surface—85% of energy in 30° 
vertical cone. 
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In the case of a shot hole charge which is very long as compared with its 
diameter, such as a 40-pound charge composed of eight 2} inch X5 pound charges 
coupled together, much more energy is radiated normal to the charge than in line 
with it. It has long been recognized that in some areas where relatively large shot 
hole charges are required, it is necessary to spring the shot hole with one charge 
before it is possible to reduce the vertical dimensions of subsequent charges sufh- 
cient to produce a good reflection. Curve A in Figure 2 represents the distribution 
of energy for a long vertical charge and is the average of a number of closely simi- 
lar curves obtained in a high velocity competent material. 

There are probably two major factors contributing to the improvement in the 
quality of the reflection obtained by a concentrated shot hole charge as compared 
with the long vertical charge. First, the increase in the amount of energy directed 
downward, and second, the decrease in the energy directed horizontally which 
is the main source of energy contributing to the background noise. Hence, an 
improvement in signal-to-noise ratio. In the case of a concentrated charge in a 
shot hole, the energy distribution is essentially spherical as shown in Curve B of 
Figure 2. 

In the case of shot hole charges, the important factors affecting the distribu- 
tion of energy are the distribution of the charge in the hole and the condition of 
the hole. Successive records made with the same size charge in the same shot 
hole may be quite different not only with respect to all random energy but even 
the character of the reflections. However, in the case of successive records made 
with charges in air at the same shot point, the records are reproduced almost to 
the minutest detail. There is, however, a very marked difference in distribution 
of energy depending upon the material over which an air charge is detonated. 
Curve C in Figure 2 was obtained in a coarse gravel soil fill in the Santa Clara 
Valley and an almost identical distribution was obtained in the San Joaquin 
Valley, whereas a distribution as shown in Curve D in Figure 2 was obtained 
from a high surface velocity area of competent material in West Texas. An 
almost identical distribution was obtained on the solid ice of Taku Glacier in 
Alaska. 

From an examination of a great many records it has generally been found that 
the greater the concentration of energy in a vertical direction the greater will be 
the signal-to-noise ratio. Most areas that are considered NR areas are so con- 
sidered not because the seismic signal is attenuated very rapidly but rather 
because the signal-to-noise ratio is very unfavorable. In a personal communica- 
tion from Dr. Joseph A. Sharpe he stated that a signal-to-noise ratio of 1.2 will 
give a record on which the reflections can be readily picked, whereas a signal-to- 
noise ratio of 0.8 is sufficiently unfavorable as to completely obscure any reflec- 
tion. Such a condition is particularly well illustrated in a set of records taken 
in New Mexico and shown in Figure 3. The approximate signal-to-noise ratio 
of these records was obtained by the method previously described for the prepara- 
tion of Figure 1. 
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Fic. 3. Three records showing comparison of signal-to-noise ratios. 
Top record—Background noise from shot in split spread record completely obscures reflection. 
Signal-to-noise ratio about 0.8. 
Middle record—z2,640-foot in-line offset shot hole reduces back-ground noise enough so that re- 
flection can be picked. Signal-to-noise ratio about 1.0. 
Bottom record—Air charge record shows greatly improved signal-to-noise ratio and outstanding 
reflection. Signal-to-noise ratio about 2.0. 


Record (A) is a conventional split spread using a 10-foot long, 25-pound 
charge in a 200-foot shot hole. Record (B) was a 14-foot long, 35-pound charge 
at 220 feet taken at the same shot point location, except that the spread was 
moved to an in-line offset using the same 115-foot geophone spacing, but with the 
closest geophone 2,640 feet from the shot point. Record (C) was taken using the 
same shot point and spread location as (B) except that a pattern of seven 5-pound 
charges was substituted for the shot hole charge. 

In record (A) the signal-to-noise ratio was so unfavorable that the reflection 
was completely obscured. However, by offsetting the shot hole, the background 
noise has been reduced to the point that a usable reflection was obtained in spite 
of the vertical height of the charge. In the case of the air pattern, the background 
noise was almost completely eliminated. The conditions indicated in Figure 2 
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are further illustrated in that the main reflection in record (C) contains more 
energy than it does in (B), whereas the first arrivals in record (B) contain more 
than one hundred times the corresponding energy contained in record (C). This 
further explains the improvement in quality of the reflections frequently obtained 
by an air charge as compared with a hole shot and the relatively weak refracted 
energies obtained by air charges as compared with shot holes. 


FILTERING 


Because of the large amount of background noise in the energy being received 
at the geophone in the conventional shot hole method, it is frequently necessary 
to use special filtering techniques in order to obtain a usable reflected signal. It 
is apparent from Figure 1 that the filtering with the Poulter method should be 
quite different than it is with the conventional shot hole technique. This is clearly 
illustrated in the three records shown in Figure 4, which were all taken at the 
same shot point location on a prospect in West Texas where four 24-hour spudder 
tours and two rotary drills were required for one seismic crew. 

Record (A) was taken with a 50-pound charge in a 270-foot shot hole, using 
a filter setting that had been determined optimum after one month’s operation 















































Fic. 4. Three records showing effect of conventional] and broad filter setting on record quality. 
Top record—Hole shot, 50 pounds at 270 feet, using optimum filter setting for shot hole record. 
Middle record—Air shot, 70 pounds, using same filter setting as above. 

Bottom record—Air shot, 65 pounds, using very broad filter setting. 


on the prospect. For Record (B) the filter setting remained the same, but an air 
pattern containing a total of 70 pounds was substituted for the hole shot. 

The filter setting was then opened up so as to pass all frequencies from 10 
to 120 cycles and record (C) was obtained. The improvement of record (C) over 
(A) and (B) is probably due to three major factors. First, a signal was generated 
which had appreciably greater energy in a frequency range that would be readily 
transmitted. Second, the quantity of random background noise was appreciably 
reduced, and third, the wider filter setting permitted the free transmission of the 
signal whose signal-to-noise ratio was favorable. While extending the filter setting 
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on the low frequency side probably had more to do with improving the character 
of the reflections than did the extension on the high frequency end, it was most 
likely the high frequency extension that improved the character of the first 
breaks. 

The pattern used in obtaining these records was one which generated a 
frequency a little lower than that transmitted from the shot hole. Two things 
have caused more tests of the method to fail than any other factors, they are the 
selection of a pattern whose frequency characteristics were not suited to the area 
and then superimposing on this a third frequency discrimination in the recording 
equipment instead of using an extremely broad frequency response system. 
Although a higher frequency record is frequently preferred from the standpoint 
of resolution, a lower frequency record, faithfully recorded, will give better resolu- 
tion than a highly-filtered high-frequency record. 


METHODS OF FREQUENCY CONTROL 


The frequency of the seismic pulse being generated by a single charge or 
pattern of charges detonated above the surface of the ground may be controlled 
in a number of different ways. A pattern of charges suspended above the surface 
of the ground can be detonated in such a manner as to generate a pulse of seismic 
energy which is concentrated in a narrow frequency range. This is possible only 
because these charges can be so selected, arranged, and fired to produce a suc- 
cession of separate impulses on the surface of the ground controlled as to magni- 


tude, direction, and timing. These three factors are all subject to control through 
the proper selection of the charges, their arrangement into a pattern, and the 
manner in which the charges are detonated. In effecting this control, the following 
primary controls are made use of: 

Charge Pattern Manner of Detonation 


Size Type Simultaneous 
Shape Spacing of Charges Sequence Firing 
Detonation Rate Height of Charges 

Location of Cap Number of Charges 

Shielding of Charge 


The manner in which each of these primary controls is used will be discussed 
later. 


Reflection Shock Wave Method of Frequency Control 


For the best results the charges are positioned at about 8 feet above the sur- 
face of the ground in a 7- or 13-charge pattern (Figs. 5a and sb). The cap is 
placed in the middle of the stick of explosive and all caps connected in series so 
as to obtain simultaneous detonation of all charges. In certain areas a straight- 
line pattern (Fig. 5c) is very effective. The charges are mounted on telescoping 
stakes. which will permit the adjustment of the height of the charges above the 
ground, and the charges are supported on top of the stakes by some expendable 
or indestructible device. One commonly used device shown in Figure 5d is a paper 
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tube or a block of wood with a hole drilled in it to fit the top of the stake. A 
piece of wooden dowel stock, sharpened on the upper end, on which the charge 
is impaled is fitted into the other end. Another is a block of wood or other ma- 
terial (Fig. 5e) having a cross section such that it fits into the paper tube coupler 
on the stick of explosive. This block must contain no voids, such as an extension 
of the drilled hole, which can form a jet effect and damage the top end of the 
stake. There should also be no metal parts around the charge which could result 
in hazardous high-velocity fragments and possible grass fires. : 





Fic. 5. Telescoping stakes for supporting charges on expendable or indestructible block, se, or ex- 
pendable tube and pin, 5d, and arrangement of charges in pattern. 


Immediately following the simultaneous detonation of such a pattern of 
charges, a pressure is developed on the surface of the ground under each of the 
charges. The magnitude of this pressure may be as much as 100 pounds per 
square inch and is at a maximum in an annular area around the stake, having 
a radius which is approximately equal to the height of the charge above the ground. 
The magnitude of this pressure drops off only slightly from this annular area in 
toward the stake, but drops off quite rapidly outwardly from that annular area. 
Figure 6 shows the essential steps in generating seismic energy having a limited 
frequency range by the shock wave reflection technique. 

The detonation of these charges therefore starts a seismic wave front down 
into the ground under each of the charges. A vertical cross section of this action 
is shown in Figure 6a, and a plan view in Figure 6c. As these wave fronts advance 
downward into the ground, they spread out and merge together into a continuous 
circular section of a flat wave front. Then at a short time interval later the shock 
waves from adjacent charges meet midway between the charges (Fig. 6b). The 
reflection of these shock waves as they meet produces a second pressure on the 
ground which is equal in magnitude to that produced on the circular area under 
the charges. This pressure, however, instead of being distributed over circular 
areas, is applied over a grid pattern, as shown in Figure 6d. 

As this wave front advances downward, it also spreads out into a continuous 
circular section of a flat wave front. The time interval between the time that 
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these two successive wave fronts are initiated at the surface of the ground is 
therefore determined by a number of factors, the most important of which is the 
horizontal spacing between the charges. The fact that the shock waves meet 
directly between adjacent charges a little earlier than they do at a point equi- 
distant from three charges has a tendency to slightly broaden the peak frequency 
produced by the pattern. There are, of course, certain overlapping and cancella- 
tion effects in the immediate pattern area, but a major portion of the energy 
is directed down into the ground and is comparatively free from the broad band 
of frequency so characteristic of the shot hole. 





























Fic. 6. The origin of seismic frequency by reflection shock waves. The initial multiple seismic wave 
fronts, 6a, followed by second wave front, 6b, shown in plan view, 6c and 6d, respectively. This prop- 
erly timed sequence of positive, negative and positive pressure at the surface of the ground, 6e, gene- 
rates a seismic pulse of controlled frequency. 


The resultant earth transient consists of about two cycles and has the major 
portion of its energy concentrated in a narrow frequency range. The frequency 
which is generated is independent of whether a 3-, 7- or 13-charge pattern is used, 
provided that the arrangement of the individual charges in the pattern with 
respect to the adjacent charges remains unchanged. The frequency of the seismic 
energy which is introduced into the ground will, however, not correspond exactly 
to the difference in time of application of the pressure directly under the charges 
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SPACING CALCULATED MEASURED 

FREQUENCY FREQUENCY 
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Fic. 7. Tracing of seismic pulses produced by pattern of 2}-inchXs5 lb. charges 8 feet high. 
Frequency controlled by reflection shock waves for large spacing and pressure pulse for small spac- 
ings. 


and that on the grid midway between the charges, but instead will be a somewhat 
lower frequency. The reason for this will be clear if the pressure-time cycle, the 
earth velocity, and the displacement curve are examined (Fig. 6e). If the earth 
particles are starting from rest and are being set into motion at approximately 
a fixed frequency, the time required for a particle to be displaced from its rest 
position to its first maximum displacement is only one-fourth of the cycle time, 
with half a cycle time being required for it to go from this maximum to its 
maximum displacement in the opposite direction. From the time of application 





Fic. 8. Variation of seismic frequency for 7- or 13-charge pattern of 23-inch X‘5 lb. charges mounted 8 
feet high. At close spacing the pressure pulse dominates the frequency. 
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of the first downward impulse to the application of the second, is therefore, three- 
fourths of a cycle time. There are a number of minor factors which combine to 
determine the extent to which the seismic frequency differs from that of the 
application of forces upon the surface of the ground, but it will, in general, be 
lower by a ratio of only slightly less than four to three. 

For the purpose of recording the seismic transient that is produced by a pat- 
tern of 23-inch X5 lb. charges, 8 feet high and at six different spacings, a group 
of geophones connected in series was buried 20 feet deep under the pattern area 
and pattern spacings of 104, 86.5, 69, 52, 35, and 17.5 feet were used. Figure 7 
shows a tracing of the seismogram for each of the above spacings and also lists 
the calculated frequency as read from Figure 8 and the peak frequency as 
measured by the harmonic wave analyzer. The geophones used for making these 
seismograms had natural frequencies of four cycles and were connected through 
a resistance directly to the galvanometer. The system had a flat response to 
within 2 per cent between ro and 4o cycles and was only down 6 per cent at 100 
cycles. The geophones had about 6 inches of dirt tamped over them in the holes 
and the top of the holes were covered over first with a board and then with loose 
dirt to prevent any air-borne energy from reaching the geophones. For 20-foot 
depths the geophones were located at horizontal distances from the charges equal 
to one-fourth the spacing between charges. However, comparable results were 
obtained with single geophones at a depth of 250 feet and independent of its 
location under the pattern area. 

The group “A” curves of Figure 8 represent the theoretical frequencies cal- 
culated on the basis of the seismic frequency, being three-fourths the frequency 
represented by the shock wave arrival times at points under and midway between 
charges. This will be further illustrated in connection with the pressure pulse 
method of frequency control, which dominates the frequency at the closer spac- 
ings, and again in the sequence firing technique. 

The ‘‘B” group of curves of Figure 8 are the frequencies as based on the 
pressure pulse method of frequency control as the spacing becomes small. 


Pressure Pulse Method of Frequency Control 


It will be observed from the above data that if all other factors are held 
constant and the spacing between adjacent charges is reduced, the frequency of 
the seismic pulse will be increased until the spacing between adjacent charges is 
approximately 35 feet. At this point the frequency drops back to a lower value, 
and as the spacing is further decreased, the frequency continues to change but 
through a somewhat different cycle. The reason for this was determined by means 
of high-speed photography using a camera which was operated at 3,000 frames 
per second. For this purpose a black and white grid was used in the background 
which permitted a careful study to be made of the expansion and interaction of 
the shock waves from adjacent charges. Such a high-speed motion picture was 
taken of the interaction of the shock waves from a group of 2}-inchX5 lb. 
charges spaced at 20-foot intervals and a tracing of these is shown in Figure ga. 
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It will be seen that the shock wave velocity normal to the axis of the cylindri- 
cal charge fired with a cap at the middle is appreciably higher than it is along the 
axis. If the charges are spaced relatively close together, the individual shock 
waves merge to form an almost continuous envelope of the pattern area by the 
time they have reached the ground. Thus, instead of starting separate seismic 
waves down into the ground under each charge, a pressure is developed over the 
entire pattern area almost simultaneously. Then, due to the expansion of the 
gaseous products of the explosion in the pattern area, the air surrounding the 









































Fic. 9. The expanding shock waves merge into pressure envelope of the pattern area which 1s re- 
lieved by the outward motion of the gases, thus generating a positive pressure followed by a reduced 
"pressure of longer duration, gb. Charges were spaced 20 feet apart. 


pattern area is set in motion outwardly which creates a reduction of pressure 
over the area. 

Figure 9b shows a typical pressure-time curve as measured by a tourmaline 
crystal pressure pickup buried under the pattern area a few inches below the 
surface of the ground. From this curve it will be observed that the pressure 
builds up to a maximum as the direct shock waves from the individual charges 
strike the ground. Then, about the time this starts to drop off, the shock wave 
from the adjacent charge merges and builds the pressure up again. However, by 
this time the air surrounding the pattern area has been set in motion and the 
pressure drops, in some cases, to as little as one-fourth of an atmosphere. The 
reduced pressure will, in general, last about twice as long as the positive pressure 
and, from a comparison of Figs. gb and gc, it will be seen that such a sequence of 
forces should generate seismic energy having a rather narrow frequency range. 
As the earth starts to oscillate from rest, the length of time from the rest position 
to its first maximum displacement is one-fourth of a cycle, whereas the time re- 
quired for it to move from its first maximum displacement to the maximum dis- 
placement in the opposite direction is one-half of a cycle time. Thus the duration 
of the negative pressure of twice that of the duration of the positive pressure 
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provides a means of controlling within limits the frequency of the seismic energy 
that is introduced into the ground beneath the pattern area. This is valid where 
the pattern spacing is less than that necessary to generate a frequency controlled 
by means of shock wave reflection. 

By the proper variation of the size of the charges and the spacing between 
adjacent charges while maintaining other factors constant, it is possible to vary 
the frequency of the seismic energy over a rather wide range. This is achieved 
by means of the pressure pulse cycle produced by the merging of the shock wave 
and expanding gaseous products of a relatively closely-spaced pattern of charges. 
Starting with a large spacing, therefore, and continuing to decrease the spacing 
between charges, the seismic energy goes through a series of frequencies which are 





















































7 lOc 

Fic. 10. If alternate charges of a closely spaced group are fired at two different times, a seismic 
pulse is produced whose frequency can be controlled within limits by controlling the firing time 
interval. 












THE POULTER SEISMIC METHOD OF GEOPHYSICAL EXPLORATION 197 


controlled by the timing of the two pressures imposed on the ground. The first 
is due to the direct shock wave under the charges, and the second is caused by the 
shock wave reflection between adjacent charges. If, however, the spacing is 
continually decreased, those two pressure impulses gradually merge together to 
form a single impulse followed by a reduced pressure. 

The seismic pulses shown in Figure 7 for spacings of 17.5 and 35 feet have 
their frequency controlled by means of the pressure pulse technique rather than 
by shock wave reflections. It is therefore possible to obtain the same frequency 
from two entirely different pattern spacings as shown from the A and B groups 
of curves in Figure 8. 


Sequence Firing Method of Frequency Control 


It is possible to obtain two pressure pulses timed in the proper sequence by 
using sufficiently close spacings and firing half of the charges at the proper time 
interval in advance of firing the remaining charges. The frequency of the seismic 
energy will be controlled in a manner similar to the case of the shock wave re- 
flection method. Controlling the frequency by sequence firing offers a wide range 
of possibilities. However for the maximum efficiency, the spacing of the charges 
fired in each group should be such that the frequency of the group itself cor- 
responds to the frequency produced by the time delay introduced into the se- 
quence firing. If this is the case, the frequency of the seismic energy generated 
is peaked in a narrower frequency range than is the case if the frequencies of the 
individual groups do not correspond to that used in the sequence firing. 

In the case of a closely-spaced pattern of charges, the seismic wave fronts are 
essentially continuous over the pattern area as shown in Figure 10a, instead of 
being at isolated areas as is the case with the shock wave reflection technique. 
Figure 1ob shows the fluctuation of pressure at the surface of the ground and 
Figure roc shows corresponding velocity and displacement curves for the seismic 
transient produced. There are a great many different types of patterns that may 
be used with sequence firing. However, any sequence firing technique does impose 
a number of additional precautions that must be taken. First, the charges must 
not be placed close enough together so that they will be detonated by influence. 
In addition, care must be taken in connecting up the two groups of charges so 
that the wiring for the second group will not be damaged when the first group 
of charges is detonated. Three different types of pattern for sequence firing are 
shown in Figure 11. In all of these patterns the charges are placed close enough 
together so that a single positive pressure pulse is produced instead of the two 
as in the shock wave reflection technique. Figure 11a shows a double row of 
charges in which all the charges in one row are fired as one group and the charges 
in the other row as a second group. All the charges may be arranged in a single 
line in which alternate charges are fired as one group and the remaining charges 
as the second group. Patterns such as these produce a time-pressure cycle cor- 
responding to that shown in Figure rob. 
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Figures 11b and 11¢ are special cases in which an attempt is made to increase 
the duration of the second positive pressure to twice that of the first so that it 
corresponds to one-half cycle time instead of one-fourth cycle time as is the case 
with the first pressure pulse. This is accomplished by having the individual 
charges in the second group separated by twice the distance used in the first 
group. The time-pressure curves and velocity and displacement curves for pat- 
terns such as 11b and 11¢c are shown in Figures 11d and rte. There age, of course, 
a great variety of combinations of effects that may be used, such as different types 
and spacings of patterns, either independently or in combination with sequence 
firing, to produce some sort of frequency control of the seismic energy that is 
introduced into the ground. 


J } 4 XK, 
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Fic. 11: Special sequence firing pattern. Close spacing of first charges fired indicated by dark 
charges in 11b and 11c, and larger spacing of remaining group generates a second pressure pulse of 
longer duration than the first, thereby improving the energy transfer. 


In the sequence firing, as in the shock wave reflection technique, the ratio 
of the frequency of the air pressure at the surface to the seismic frequency is 1.33 
for small patterns in the case of reflection shock wave, or two groups of charges 
over the same pattern area in the case of sequence firing. For very large patterns 
or sequence patterns over separate pattern areas, this ratio will decrease and 
approach unity as a limit. The reason for this is, of course, that if the two groups 
are sufficiently far apart, the surface of the ground under the second group will 
not have been set in motion from the first group of charges when the pressure is 
applied from the second group of charges. Figure 12 shows the relation between 
the time interval and the seismic frequency for both conditions and a third curve 
of low frequencies caused by the merging of the two events into a single pressure 
pulse. Also shown in Figure 12 are some experimentally determined frequencies, 
and tracings of the corresponding seismic pulses are shown in Figure 13. 
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Fic. 12. Curves showing theoretical and points showing experimental values for seismic pulse 
by sequence firing over the same or over separate pattern areas and the lower frequency caused by 
firing the charges timed closely enough together to produce a single pressure pulse. 


FACTORS USED IN CONTROLLING THE FREQUENCY AND THEIR EFFECT 


Since the frequencies are determined by the magnitude, duration and se- 
quence of application of the impulses upon the surface of the ground, the factors 
used in controlling these are the charge, the pattern, and the detonation pro- 
cedure. 


The Charge 
Size-—The size of the charge plays a very important part in the determination 
of frequency by any of the techniques involved in determining that frequency. 


TIME CALCULATED MEASURED 
INTERVAL FREQUENCY FREQUENCY 
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Fic. 13. Tracings of records of seismic pulse recorded by four-cycle geo- 
phones connected in series and buried deep under pattern area. 
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The size of the individual charge will, in general, not exceed ten pounds, although 
in a few cases individual charges as large as twenty pounds have been used. If 
one studies the frequency generated by a particular type and size of pattern while 
varying the size of the charge, that frequency, in general, will increase as the 
charge size increases up to about five pounds. However, it may not be affected 
or even drop back to a much lower frequency as the size of the charge is increased 
appreciably to ten or twenty pounds. The transition from the shock wave reflec- 
tion procedure of frequency control to the pressure pulse procedure occurs at a 
larger pattern spacing with large charges. This is, of course, understandable in 
that since the individual impulses are larger and of a longer duration, they 
must be separated by a greater time interval in order that they constitute sep- 
arate waves in a pulse of seismic energy. 

Shape.—A great variety of charge shapes have been employed, ranging all 
the way from the Munroe shaped charge through a modified Munroe charge, 
flat charge, composite charge of different types of explosive to cylindrical charges 
of different length to diameter ratios. Although quite satisfactory results were 
obtained by the use of the modified Munroe shaped charge, it is not felt that 
they will receive extensive use because of the danger to personnel from the high 
velocity fragments and the accompanying fire hazard. Many satisfactory results 
have been obtained even in difficult areas by means of the flat charge, but in 
general, the frequency control is not quite as flexible by the use of the flat charge 
as it is in the case of the cylindrical charge conventionally available on the mar- 
ket. 

Detonation Rate-—The question of the effect of detonation rate of the explosive 
upon the generation of useful seismic energy has been studied by several investi- 
gators. (Sharpe, 1942; Taylor, ef al., 1946.) 

As a result of these investigations it is now generally accepted that for charges 
of equal energy in shot holes, the detonation rate of the explosive has little, if 
any, effect on the energy level of the resultant records. However, in the case of 
charges detonated in the air where the energy is being transferred to the ground 
by means of a shock wave, the situation is entirely different. The shock wave ve- 
locity as it leaves the surface of the explosive is equal to the detonation rate of 
the explosive; therefore, the higher the detonation rate the greater will be the 
energy in the shock wave. 

Early tests on this were misleading because proper consideration was not 
given to the effect of detonation rate upon the frequency generated by the 
pattern. An elaborate and very extensive series of tests was undertaken to 
determine the real effect of detonation rate of the explosives. The results of these 
tests led to the definite conclusion that the seismic energy obtained from shots 
fired above the surface of the ground and having equal energy is very approxi- 
mately proportional to the detonation rate of the explosives. Not only does a 
lower velocity explosive require the use of more explosive to obtain the same re- 
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sult, but this may even increase the cost and result in a louder noise for the same 
result. 

Location of Cap.—Although the location of the cap is not very critical, es- 
sentially better results have been obtained, particularly with the shock wave 
reflection technique, the pressure pulse technique, and in most cases with the 
sequence firing technique, by placing the cap in the middle of the charge. Chang- 
ing the cap to the bottom, or to the top produces a measurable decrease in the 
seismic energy produced, but this is so small that it probably would not be easily 
detected in actual reflection shooting, particularly if automatic volume control 
is being used. 

Shielding —The shielding effect of the expendable or indestructible sup- 
port for the charge again introduces a very minor effect. An increase in this shield- 
ing effect tends to increase the frequency very slightly, in that it causes a very 
slight delay in the arrival time of the shock wave beneath the charge as compared 
to the arrival time of the reflection shock wave between charges, and hence an 
over-all decrease in this time internal. 


The Pattern 


Type.—There are, a great many different patterns that can be used in con- 
nection with the detonation of charges above the surface of the ground, however, 
the major ones have been previously discussed and it is only necessary here to 
comment upon the various effects produced by different types of patterns. The 
hexagonal 7- or 13-charge pattern is the one most extensively used, and in the 
case of the shock wave reflection technique the greater uniformity of spacing 
between charges, the narrower will be the range of seismic frequencies produced 
by the pattern. In the case of the pressure pulse technique, a straight line pattern 
will, in general, produce an appreciably higher frequency than will the two- 
dimensional pattern. This is explained by the fact that the expanding gases are 
free to escape off to either side of the line of charges, whereas in a hexagonal 
pattern, or any two-dimensional pattern, there is an interference from the ad- 
jacent charges. Therefore a somewhat longer duration of the positive portion of 
the pressure pulse is obtained. 

Spacing—The importance of the spacing between adjacent charges has 
previously been discussed and is, of course, the most important variable to be 
employed with the use of the method in the field. Charts similar to that shown 
in Figure 8 have been worked up for a great many different charge sizes and pat- 
tern spacings. 

Height of Charge-—The height of the charge is a rather important factor 
from two standpoints. First, a variation in the height of the charge changes the 
arrival time of the energy directly under the charge with respect to the arrival 
time of the energy from the reflection of the shock wave between adjacent 
charges. For a given spacing, the higher the charge the shorter will be this time 
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interval and hence a higher frequency is produced. However, a more important 
factor has to do with a compromise between the desirable increase of area covered 
due to an increase in the height of the charge and the accompanying decrease in 
pressure per unit area on the ground. An important disadvantage of having the 
charge too low is the crushing effect on the ground and, consequently, the 
absorption of energy with the associated generation of high frequencies. It is 
also very important that the charges are not located too high above the surface 
of the ground. This causes a decrease in the velocity of the shock wave striking 
the ground, which plays an important part in the efficiency of the energy transfer 
at the surface of the ground. The expression 400(D,Vi/D2V2) represents approxi- 
mately the per cent of energy transferred to the ground, where D, is the density 
of the air, V; is the velocity in air, D2 is the density of the surface of the ground 
and V2 is the velocity of the seismic energy directly on the surface of the ground. 

The air pressure at the surface of the ground under a pattern of 5 pound 
charges is approximately roo psi, therefore the density has been increased about 
seven fold. Since the velocity of the shock wave as it reaches the ground under 
the charges is about twice normal sonic velocity, these two effects make a fourteen 
fold increase in this quantity. Another important factor is the effect of the height 
of the charges upon the radius of curvature of the wave fronts. Taking all of 
these various factors into account and including convenience of setting up the 
pattern, the height most commonly used is 8 feet. 

Number of Charges——In the case of the hexagonal triangularly-spaced pat- 
tern, the quantity of energy entering the ground is roughly proportional to the 
number of charges from three up to thirteen, or even nineteen, charges. There 
are, of course, many factors which enter into the selection of a pattern. The sav- 
ing in time and caps may compensate for the slightly larger individual charges 
required for a 7-charge pattern as compared to a 13-charge pattern. 


Detonation Procedure 


The charges, in general, are detonated in one or two groups with the caps 
connected in series in each of the groups. The two groups are used only in case 
of the sequence firing procedure, but in most cases, it is necessary to use some 
sort of special blasting machine in order to ensure that all of the caps will be 
fired. If a good grade of seismograph cap is used and all the caps fired, it can be 
considered that the firing time of all of them is sufficiently simultaneous so that 
there will be no loss of energy due to a spread in firing time of the individual 
charges. The technique most commonly used for firing caps in series is some sort 
of a condenser-discharge type shooter. The condenser may be charged by means 
of batteries or a hand-cranked generator, or it may be connected directly across 
the generator in the conventional plunger-type blasting machine. It is, however, 
not satisfactory to connect the condenser across the terminals of the blasting 
machine, because this will hinder rather than aid in firing all charges simul- 
taneously. In addition, the condenser may retain sufficient charge to fire the next 
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pattern when it is connected up. A number of sequence firing timers have been 
developed, including mechanical, electronic, and timing motor driven. 


DISCUSSION 
Areas in Which the Method Has Been Tested 


Experimental tests have been made with the method in all of the major oil 
producing areas in North America and to a lesser extent elsewhere. In the mid- 
continent area, it has been tried on almost every type of surface condition. 
These include the sand and gravel areas of the Rio Grande Valley, the limestone 
surface of the Edwards Plateau, the caliche covered areas of New Mexico and 
the gypsum, anhydrites and sand-covered areas of western Oklahoma. After 
some experimentation in each of these areas the results obtained have been at 
least equivalent to those obtained by the conventional shot hole technique. 

Figure 14 shows a few records obtained in widely distributed areas. The first 
two are shot hole and air charge records from the muskeg covered area near 
Edmonton, Alberta, Canada. The next two records were taken on Taku Glacier 
near Juneau, Alaska, with a snow cover over the glacier ice of more than thirty 
feet. The Tejon Ranch record was taken in the extreme southern end of the 
San Joaquin Valley where the gravel and boulder fill extends to a depth of 750 
feet. Although this is considered a “‘no record” area by conventional shot hole 
technique, this record is typical of a line of five miles of continuous subsurface 
and was obtained with a total charge of only 6} pounds of explosive. 

The Utah record was taken on a prospect where high drilling costs make seis- 
mic surveys by the conventional shot hole technique prohibitive. The last record 
was taken near Big Lake, Texas, on the edge of the Edwards Plateau. 


Multiple Reflections 


There has now been a sufficient accumulation of comparative records to 
demonstrate the almost complete absence of multiple reflections in the use of the 
Poulter method even in areas where they are very numerous when using the 
conventional shot hole technique. Although some interesting leads are being 
investigated, there is as yet no satisfactory explanation of this absence of mul- 
tiple reflections. 


The Use of a Pattern of Charges in Shallow Shot Holes 


It has been proposed that the use of a pattern of charges in shallow shot 
holes would obtain the same result and would eliminate the air blast effect. There 
are certain areas in which it is possible by this procedure to obtain some reflec- 
tions. However, the energy has all of the frequency characteristics of the con- 
ventional shot hole technique, is not subject to frequency control and is not 
directional. In difficult drilling areas it is also more difficult to use than a single 
shot hole and, in general, obtains a record that is inferior to a single shot hole 
record. At one time it was felt that the procedure might have some application 
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Fic. 14. Miscellaneous records. 


Comparison records from Canadian muskeg. Upper record from shot hole, lower record from air 
charge. Two records of very early reflections from Taku Glacier. A record from Tejon Ranch, near 
Bakersfield, California. 750-foot boulder fill makes conventional method impractical. A typical record 
from a Utah prospect. A record from near Big Lake, Texas, on the edge of the Edwards Plateau. 


in connection with air shooting where a shot point came close to buildings. 
However with the reduction in the charge size associated with the more accurate 
frequency control, even this possibility seems to be disappearing. 


Weathering Corrections 


The directional characteristics of the seismic wave causes a lower level of 
energy early on the record, as compared to records from shot holes. In some 
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areas, the earliest arrivals are not perceptible on all traces. This fact, combined 
with the fact that the basic principles obviate the availability of any figure 
corresponding to the commonly-used up-hole time, has caused some question as 
to the calculation of weathering corrections. 

One interesting weathering method which has been used with considerable 
success is to correct all times down to a deeper horizon than the commonly 
used “‘base of weathering.” The early secondary refractions are frequently very 
pronounced ana readable on these records, as illustrated in Figure 3c. All cor- 
rections can then be made to that refracting horizon. It is either assumed to be 
flat or any knowledge of its profile is applied. This method has a distinct ad- 
vantage in comparison with others in that the “base of the weathering” is often 
very indefinite and we have no definite assurance that the conventional shot-hole 
effectively penetrates all of the weathered layer. 

Where first arrivals or early refractions picked from the reflection records do 
not give satisfactory weathering information, it may be desirable to resort to 
separate weathering shots. These may be either small charges buried a few feet, or 
single air charges, off the ends of the spread. 

Tests are currently being conducted on the accuracy and usefulness of several 
different methods of weathering corrections, including those assuming curved- 
path travel of the shallow refractions. These tests also include an evaluation of 
the common errors of ‘‘up-hole time” measurements and corrections, for purposes 
of comparison. 


Quantity of Explosive Required 


The quantity of explosive required for use with this method as compared 
with the conventional shot hole technique is a question on which there are 
data to support almost any ratio. In the early production use of air shooting 
in West Texas in 1947 and 1948, charges of as much as 260 pounds were be- 
ing used on prospects where shot hole charges as small as 50 pounds in 150 to 
250 foot shot holes gave equivalent energies. With the continued development of 
frequency control the quantity of explosive required has been rapidly decreasing. 

During 1948 it is estimated that an average of about three times as much 
explosive was used per shot as was required in the same area in shot holes. In 
1949 that quantity bas been reduced by about 50 per cent and the present trend 
is rapidly in the direction of a reduction in quantity of explosive and an improve- 
ment in quality of records. 

In July of 1948 some experimental tests were made with this method for 
comparison with the conventional shot hole technique in an area which was recog- 
nized as a “‘no record” area. For these tests a line of stations was shot along the 
southern edge of Sections 27, 28 and 29 in Block 11 in Reagan County, Texas. 
Neither method produced records containing usable reflections. Sections of 
typical records from a station of that line selected because of its ready accessi- 
bility for later comparison purposes, together with a recent record covering the 
same subsurface section, are shown in Figure 15. Record A was taken with a 150- 
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pound charge at a depth of 185 to 210 feet. Record B was taken with a r9-charge 
air pattern totalling 86 pounds. 

These tests were made, however, before the techniques of controlling the 
frequency had been developed and the pattern that was selected was one which 
it has since been determined peaked the frequency primarily in a very much 
higher frequency range than was suited to the area. In both cases in the July 
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FIG. 15. 
A.—Mixed record taken with 150 pounds of explosive in 185 to 210 foot shot hole (NR). 
B.—Mixed record taken with 19-charge pattern using 86 pounds of explosive, without frequency 
control (NR). 
C.—Unmixed record using less than 5 pounds total charge, but with frequency control. 
Spacing of groups of four geophones per trace was 110 feet in A and B, and of single geophone per 
trace was 135 feet for C. 


1948 test the spacing between the groups of geophones was 110 feet and mixing 
was used between adjacent traces. 

Following the development of more accurate methods of frequency control 
and based upon more experience in the use of this method, Record C was 
obtained using a total charge of less than 5 pounds of explosive. 























THE POULTER SEISMIC METHOD OF GEOPHYSICAL EXPLORATION 207 


However, the most important factor is not that the explosive has been re- 
duced from one hundred or more pounds to less than 5 pounds nor even the saving 
in time required to set up the more effective pattern. It is the fact that a reflection 
is obtained, without mixing, using a single geophone per trace with a greater 
spacing between geophones and in an area previously considered a “no record” 
area. 
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THE PROGRESSIVE DETONATION OF MULTIPLE CHARGES 
IN A SINGLE SEISMIC SHOT* 


LORENZ SHOCKT 


ABSTRACT 


The relative efficiencies of various sizes of explosive charges for the generation of seismic energy 
were investigated and a procedure devised whereby a number of charges of the most efficient size 
would be detonated progressively in such a manner that the energy from all the individual charges 
would arrive simultaneously at the recording position. The results of investigations of this system of 
progressive detonations, using both horizontal and vertical spacings of the individual charges, are 
presented and its possible application in reflection and refraction seismic surveys is discussed. 


This paper is in the form of a progress report on certain experimental work 
that is being conducted in West Texas. Due to the fact that the work is still in 
progress, in some instances, the investigations are incomplete and we are unable 
to draw final conclusions. However, all of the data to be presented have been 
checked by at least two separate and independent observations and it is con- 
sidered that they are reliable, and that further work will tend only to provide 
more detail without materially altering the present findings. 
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Fic. 1. Arrangement of charges for progressive detonation in reflection shooting. Rate of detona- 
tion is controlled by length of primacord between charges. Wave fronts illustrate additions of energies 
along vertical path when detonation rate is equal to the seismic velocity. 








In the past a number of systems have been suggested for replacing the single 
large charge, usually used in seismic prospecting, with a number of relatively 
small charges, in the hope that this would provide a more efficient method of 
initiating seismic energy and at the same time reduce the random undesirable 
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energies originating at the shot point. It was with these same purposes in mind 
that the present system involving the progressive detonations of multiple charges 
was proposed. The system proposed for reflection recording is illustrated by 
Figure 1 and that for refraction recording by Figure 2. In both cases we have a 
series of small charges interconnected by primacord. For reflection recording the 
series is arranged in a vertical position in a shot hole by means of a support rope. 
For refraction recording the series is distributed in a horizontal position along 
the surface. By varying the amount of primacord between adjacent charges the 
time interval between the detonations of the successive charges can be regulated 
and thus the effective rate of detonation for the entire series can be controlled. 
If a vertical series, as illustrated in Figure 1, be detonated at the top and if the 
rate of detonation be selected to be equal to the rate at which seismic energy 
progresses through the surrounding medium, the energy from all the charges 
will be “‘in phase” along a downward path and “‘out of phase” along all other 
paths. This effect is illustrated by the positions of the wave fronts from the 
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Fic. 2. Arrangement of charges for progressive detonation in refraction shooting. Rate of detona- 
tion is controlled by length of priamcord between charges. Energies from separate charges are “in 
phase” when detonation rate is equal to the horizontal velocity of the refracting horizon. 


first three charges at the time the fourth charge is detonated. It was hoped that 
this arrangement would provide effective vertical discrimination of the energy 
and reduce the undesirable energies originating at the shot point. 

Essentially the same results may be achieved for refraction recording using 
the horizontal spacing as illustrated in Figure 2. Since the paths from the surface 
to the refracting horizon are equal from all the charges, and the distance between 
the points of incidence on the refracting horizon is equal to the distance between 
the charges, the energy waves from all the separate charges will be “in phase”’ 
at the recording position if the rate of detonation of the charges is made equal 
to the horizontal velocity in the refracting horizon. For example, the time for 
the energy from the first charge to progress from the “Surface” to A and then 
on to B would be exactly equal to the time for the detonation wave to progress 
from the “First” to the “Second” charge plus. the time for the energy wave 
from the “Second” charge to progress to the point B. 

In both of the examples presented the use of primacord was proposed as the 
means of controlling the detonations, but other methods may be used. For the 
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vertical arrangements, however, (Fig. 1) it should be borne in mind that the upper 
charges will be detonated first and would cut any control leads extending from 
a deeper charge to the surface. The possible use of short period delay blasting 
caps as used in quarry blasting was investigated but it was found that the delay 
periods were too long and too inaccurate for these purposes. In the case of the 
horizontal arrangement for refraction shooting all the charges are accessible to 
the surface and each may be primed and the detonation rate controlled electric 
cally, if desired. : 

After favorable results were obtained in several preliminary trials of the 
proposed systems a series of experiments were undertaken to investigate the 
several variable factors involved in making up such a series charge. The factors 
investigated were, charge sizes, charge spacing, and detonation rates, as well as 
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Fic. 3. Efficiency curve for charges detonated at 95 feet in clay. Relative efficiency equals Relative 
Energy/Size of Charge. Energy of one-pound charge taken as unity. 


the effects of multiple charges. For comparative purposes the trace deflections 
for a given event on the recordings were measured and it was assumed that the 
seismic energy varied directly as the square of these deflections. In making a 
series of comparative shots all instrumental factors were held constant and the 
automatic gain control was eliminated from the amplifiers. If, during any series, 
it became necessary to alter any factor other than the one under investigation 
at least one shot was repeated to provide a “‘tie’’ between the two sets of data. 
Also, whenever possible, certain reference shots were repeated in a series to check 
upon the possible effects of ‘‘hole fatigue” or other factors introducing changes 
which would be misinterpreted. 

One of the first factors to be investigated was the relative efficiencies of vari- 
ous sizes of charges for the initiating of seismic energy. The tests revealed that 
the efficiency of a given charge is a function of both the size of the charge and 
the material in which it is detonated. For the purpose of making comparisons, the 
relative efficiency of a given charge was defined as the relative energy of the 
charge divided by the weight of the charge, and these values were computed and 
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plotted as functions of the charge size for each series of tests. These results are 
presented in the following figures. 

Figures 3 and 4 present typical efficiency curves for charges detonated in clay 
or shale. The curve of Figure 3 is for relatively large charges in a deep hole and 
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Fic. 4. Efficiency curve for charges detonated at 27 and 35 feet in shale. Relative efficiency equals 
Relative Energy/Size of Charge. Energy of 1/16-pound charge taken as unity. 


Figure 4 for small charges in a shallow hole. On both curves it is noted that as 
the charge is increased the efficiency increases until it reaches a maximum at 
about three pounds and then decreases and continues to decrease for all larger 
charges. In all the cases investigated the existence of a charge of maximum 
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Fic. 5. Efficiency curve for charges detonated at 25 and 30 feet in caliche. Relative efficiency equal 
Relative Energy/Size of Charge. For the 25 foot depth the energy of a 1/16-pound charge is taken as 
unity and for the 30 foot depth the energy of 1/8-pound charge is taken as unity. 


efficiency was definitely established. It appears also that the most efficient charge 
is relatively large for detonations in pure clays and shales, becomes smaller for 
more calcareous shales, and is quite small for limestone or caliche. This is il- 
lustrated by Figure 5 which presents the results obtained for two series of shots 
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placed in caliche. Both of these curves show maximum efficiencies at about 1/8 
pound, 

The data for Figures 3 and 4 were derived from the average values determined 
from all the good reflected events on the records. However, as reflected events 
could not be obtained with small charges in the caliche the method illustrated 
by Figure 6 was devised for measuring their relative energies. A water seis- 
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Fic. 6. Method for measuring relative energies directed downward from small charges. The 
energies are assumed to be proportional to the squares of the “first break” amplitudes recorded by the 
water seismometer. 


mometer with the same response characteristics as the regular seismometers was 
placed in a deep hole and the charges detonated in a near-by shallow hole. The 
relative energies directed downward from the various charges could then be 
determined by comparing the first-break amplitudes recorded by the water 
seismometer. 

After determining that a charge of about 1/4-pound was most efficient for 
shooting in a caliche hole, a series of shots were taken in a hole of this type and 
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Fic. 7. Illustrating the effect of varying the spacing between two 1/4-pound charges for three rates 
of detonations. The energy of a single 1/2-pound charge is taken as unity. 
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the effects of varying the spacing between the two charges and the rate of 
detonating them were observed. 

Figure 7 presents the results obtained from these tests. The curves are 
plotted to show the change in the energy resulting from a change in the spacing 
between the two charges. The solid curve shows the results when the two charges 
are detonated simultaneously; the dashed curve is for a detonation rate of 20,000 
feet per second; and the dotted curve for a rate of 10,000 feet per second. These 
curves are all referred to unity for the energy of a single 1/2-pound charge which 
is equivalent to zero spacing between the two 1/4-pound charges. It is obvious 
that there is insufficient data to adequately define the upper two curves in the 
neighborhoods of their maxima, but a number of observations may be made: 

First, and most significant, is the fact that the existence of maxima is estab- 
lished definitely for all the curves, and that these maxima are at points somewhat 
removed from the origin. For the simultaneous detonations the maximum occurs 
at a spacing of about 2 feet. For the progressively detonated charges they occur 
at about 3 feet. 

Second. For the upper two curves the maxima exhibit relative energy values 
of about three times that of a single 1/2-pound charge and about ten times that 
of a single 1/4-pound charge. 

Third. The relative heights of the maxima exhibited by these curves suggest 
that the greatest energy is derived from the spaced charges when they are deto- 
nated at a rate of 10,000 feet per second, which is approximately the seismic 
velocity of the surrounding medium. 

Fourth. Once the maximum is attained an extension of the spacings thereafter 
results in such a decline in the energy that the spacing itself is ineffective and the 
energies derived from the spaced charges become less than that from a single 
charge of the same total amount of explosive. 

Fifth. The facts that the curves exhibit these maxima and that the energies 
derived from the two charges are so much greater than can be explained by the 
simple addition of energies from the two separate charges must be interpreted 
to mean that there is some interaction between the charges which promotes a 
greater efficiency of energy transfer for the spaced charges. 

It would be desirable to develop the curves for lower detonation velocities 
but there are practical limitations to the amount of primacord which can be 
introduced between the charges. Other means of controlling the detonations for 
low velocities are under consideration. 

To further pursue these experiments with spaced charges, shots were made 
in a number of holes, far removed from each other, in which the energies from 
spaced charges detonated progressively were compared with the energies from 
single charges. In all cases it was found that more energy was derived from the 
spaced charges than from the single charges if the detonation rate was approxi- 
mately equal to the seismic velocity in the medium surrounding the charges. The 
results of two of these tests are shown in Figures 8 and 9g. 

Figure 8 reproduces the equivalent portions of several reflection recordings 
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Fic. 8. Reproductions of the equivalent portions of four seismograms to illustrate the effects of 
multiple charges on reflected energies. Relative energies computed from the trace amplitudes of all 
the events recorded are shown graphically. Energy of a single one-pound charge is taken as unity. 


taken to show the energies from two 1/2-pound charges spaced 32 inches apart 
as compared to that of a single 1-pound charge. The upper trace is for a single 
1-pound charge; the second trace is for two 1/2-pound charges detonated simul- 
taneously; the third trace for two 1/2-pound charges detonated progressively 
with a velocity of 5,000 feet per second, which is equal to the seismic velocity 
at this point; and the lower trace is for another single 1-pound charge taken after 
the other shots to check the possible effect of “‘hole fatigue.” This illustrates that 
it is possible to nearly double the energy from the given amount of explosive by 
dividing into two separate charges. The effect of “hole fatigue” is seen to be 
quite large but this would tend to give the first single 1-pound charge the ad- 
vantage over the other latter charges from an energy standpoint. 

Figure 9 presents the same type of data as Figure 8 taken from another point 
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Fic. 9. Reproductions of the equivalent portions of four seismograms to illustrate the effects of 
multiple charges on reflected energies. Relative energies computed from the trace amplitudes of all 
the events recorded are shown graphically. Energy of a single five-pound charge is taken as unity. 
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and involving much larger charges. In this case the first trace is for a single 5- 
pound charge, the second trace for four small charges 22 inches apart and totaling 
5 pounds, the third trace is for two 2.5-pound charges 25 feet apart, and the 
fourth trace for a single 10-pound charge. For both cases the detonation velocity 
for the multiple charges was equal to the seismic velocity in the surrounding 
material. In this case, as before, a relatively large amount of energy is indicated 
for the progressive charges; in fact, nearly twice as much energy is derived from 
two 2.5-pound charges as from a single 1o-pound charge. 

In recording data of the type used in preparing Figures 8 and g it was neces- 
sary to eliminate the Automatic Gain Control from the amplifiers in order that 
the trace deflections would be the proper functions of the seismic energy. With 
such an uncontrolled system only a few traces could be recorded for each shot 
and only a limited portion of each recorded trace was of a usable amplitude. In 
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Fic. 10. Reproductions of the equivalent portions of two production type seismograms to illustrate 
the effect of multiple charges in reflection recording. 


Figure 10 is reproduced the equivalent portions of two reflection profiles recorded 
in the normal production manner. These recordings were made in a relatively 
insensitive area with a large amount of caliche present in the shot hole. The 
upper recording is from a single 20-pound charge tamped with 30 feet of water 
and placed in what would be considered to be a good sensitive spot in the shot 
hole. The lower recording is from 21 pounds made up from 42 separate 1/2-pound 
charges spaced three feet apart and detonated at the rate of 10,000 feet per 
second, the approximate velocity of the surrounding material. This series of 
charges extended 122 feet up the shot hole and only the lower 30 feet was tamped 
with water. The relative energies and qualities of the two recordings are obvious. 
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In addition it should be said that it was necessary to use a single charge of 80 
pounds to produce a record equivalent to the 21-pound progressive charge. 

To investigate the possible application of the horizontal arrangement of 
charges for refraction shooting, several series of recordings have been made using 
short off-set refractions of the type usually used for determining weathering 
depths. In computing the relative energies for these shots the amplitudes of the 
first-break deflections were measured and the seismic energy assumed to vary 
directly as the square of these amplitudes. 

Figure 11 presents reproductions of the recordings for four such shots. The 
upper traces are for a seismometer off-set 400 feet from the shot point and the 
lower traces for a seismometer offset 800 feet. Reading from left to right, the 
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Fic. 11. Reproductions of the “first breaks” from four short offset weathering type refraction 
shots to illustrate the effect of multiple charges on trace amplitudes. The relative energy represented 
by each deflection is illustrated graphically at the top of the figure. The energy of a single one-pound 

-charge is taken as unity. 




















first recording is from a single 1-pound charge; the second, from 8 separate 
1/8-pound charges spaced 2 feet apart; the third, from eight, 1/8-pound charges 
spaced 15 feet apart; and the fourth, from eight, 1/8-pound charges spaced 15 feet 
apart. The detonation velocity for the second and fourth series was 10,000 feet 
per second; and for the third series it was 20,000 feet per second. All the charges 
were buried at a depth of about one foot. 

The relative energies of the various series are presented graphically at the top 
of the figure. Here, again, we observe the same type of energy increase for the 
multiple charges detonated progressively as was observed for the reflection shots, 
using the vertical arrangement of the charges. In the case of these shots the 
energy appears to increase with the spacing between charges and with a decrease 
in detonation velocity. The velocity of 10,000 feet per second is approximately 
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equal to the velocity in the refracting horizon, and the effects of velocities below 
that figure were not investigated. 

At another point, and using a similar system, a series of shots were taken to 
determine the effect of the number of individual charges on the total energy. The 
results of this investigation are presented in Figure 12 and illustrate that the 
total energy increases as the number of individual charges is increased. The 
curve rises rather abruptly as the number of charges is increased from 1 to 4 
and from 4 to 8, but tends to level off as the number is increased from 8 to 16. 
It should be noted that the scale for the number of charges in the series is not 
linear. In making this test the total spread of the charges, i.e., the total distance 
from the first to the last charge in each series, was held constant, except for the 
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Fic. 12. Illustrating the effect of the number of individua] charges on the total energy from a 
given amount of explosive. The energy of a single one-pound charge and 210 feet of primacord is 
taken as unity. 


single charge. Also the velocity of detonation and the total amount of primacord 
used were held constant. For the single charge the primacord was spread out over 
the same distance as for the other charges and connected to detonate after the 
charge. This was done to eliminate the possibility that the added energy observed 
resulted from the primacord. 

In summarizing the results of these experiments, we feel that we have been 
able to demonstrate that a series of small charges detonated progressively are 
much more efficient for initiating seismic energy than a single large charge. These 
experiments are still in progress and future investigations will consist of more 
work along these same lines together with the development of techniques for 
applying these results on a production basis, for both reflection and refraction 
surveys. 

At the present time it appears that the principal benefits to be derived evolve 
from the fact that the total amount of explosive used may be reduced. This 
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would result in a substantial saving where large charges are used, would aid in 
helping to reduce the loss of shot holes, and should increase the record quality by 
reducing the undesirable energies generated by large charges. 

Work will be conducted to determine the possibility of using one or more 
shallow hoies at each shot point rather than a single deep hole. At the present 
writing the method appears to hold some promise along these lines, but the results 
are inconclusive. 

In closing, the writer wishes to express his appreciation to the officers and 
management of the National Geophysical Company for their provision of the 
equipment and materials used for the experimental work, and their suggestions 
as the work progressed. He also wishes to express particular thanks to the several 
party chiefs and party personnel for their whole-hearted cooperation in conduct- 
ing these experiments. 











REFLECTED ENERGY VARIATIONS RESULTING FROM SMALL 
CHANGES IN SHOT HOLE AND SPREAD LOCATIONS* 


CARL H. SAVITT 


ABSTRACT 


Examples of seismograms and cross sections are presented to illustrate changes of considerable 
importance resulting from relatively minor displacements of shot holes and spreads. Records are ex- 
hibited from continuous profiling lines which were shot from separate lines of shot holes on opposite 
sides of a single line of spreads, as well as from lines which were shot from a single line of holes but 
which were recorded simultaneously on separate parallel spreads. A comparison of the results of con- 
ventional spread arrangements and of the parallel line or ‘‘H’”’ spread technique as used in difficult 
areas is made. 


INTRODUCTION 


Seismic exploration in some areas has reached a point at which the currently 
used seismic reflection technique is inadequate to produce definitive results. It 
was with the intention of developing a practicable method of exploring such 
marginal areas by means of the reflection seismograph, that the techniques de- 
scribed in this paper were devised. It was in 1942 that these methods were first 
put into effect, under the supervision of Dean Walling, by Dupree McGrady, 
who was then a Western Party Chief. The areas considered to be suited to these 
experiments consisted of regions which had been explored from time to time by 
conventional methods with indecisive or inadequate results. That these methods 
could be given a thorough trial is largely due to the progressive and most gen- 
erous support and encouragement of the Tide Water Associated, Seaboard, and 
Union Oil Companies in the Raisin City Area and of the Richfield Oil Corpora- 
tion in the Cuyama Valley. 


EXPERIMENTAL TECHNIQUE 


The basic principle common to all the spread-shot hole relationships to be 
discussed in the present paper is that of obtaining pairs of relatively closely 
spaced, parallel profiles and of treating the results from these pairs as a unit in 
computing and plotting. While it might be expected that a minor parallel dis- 
placement of a spread should leave the quality and quantity of reflections es- 
sentially unchanged, it is the purpose of this paper to demonstrate important 
differences which result from parallel displacements of the order of only a few 
hundred feet or less. 

The two elementary ways of achieving a parallel displacement of spreads, 
together with a few of the variants which have been employed from time to time, 
are shown in Figure 1. The method most economical in both time and money is 


* Presented at the Pacific Coast Section Meeting of the Society of Exploration Geophysicists, 
November 1949. Manuscript received by the Editor January 3, 1950. 
Tt Western Geophysical Company, Los Angeles, California. 
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that of the ““H”’ spread in which there are two parallel seismometer spreads with 
one shot hole serving for both spreads. The two profiles are, of course, recorded 
simultaneously, resulting in the obtaining of two parallel profiles with but one 
dynamite charge and one drilled hole. 
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Fic. 1. Spread arrangements. 


Early in the program, prior to the availability of the special cables and reels 
needed for the ‘“H” spread, dual profiles were obtained using two shot holes and 
one seismometer spread. This arrangement will, for convenience, be referred to as 
the “plus” spread. In most of the recent work ‘‘plus’’ spreads have been replaced 
almost entirely by ‘“‘H’’ spreads which have, indeed, been adopted as standard 
technique in certain areas. 


RESULTS 


Although conventional recording and shooting procedure in the Raisin City 
Area had produced usable data, the records were generally poor and the reflection 
continuity was usually quite erratic. The resultant gaps in the cross sections re- 
quired considerable correlation across one, two, three, or more stations. Only 
occasionally were the finer details of the structure definitely detectable, a serious 
failing in this area of low relief. In an effort to obtain sufficient reflections to be 
able to carry reflection continuity across the entire prospect, the bulk of the Rai- 
sin City Area was covered with continuous ‘‘plus” spreads, the shot holes being 
respectively 300 feet offset from the spreads on opposite sides. 

Figure 2 is substantially a direct reproduction of the original cross section 
obtained in the field on the TSU-H Line which extends from the south-westerly 
corner of Section 14, T15S, R17E due northeast a distance of twelve-thousand 
feet, cutting across the northwesterly flank of the Raisin City field. (Sloat, 1949). 

Figure 3 shows the same section as it would have appeared had it been shot 
in the conventional manner from the southeast offset throughout. It is to be noted 
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Fic. 2. TSU-H line, Raisin City, California, ‘‘plus”’ spreads, composite section. 
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that reflection continuity is appreciably impaired. In this particular case, such a 
failing may well have led to an improper interpretation of the section since the 
anticlinal structure under positions 7 to 10 at just above 6,000 feet is largely lost 
as is the lensing of beds under positions 12 to 17 between 4 and 5 thousand feet. 

Figure 4 again shows the same section as it would have appeared if it had been 
shot from the northwest offset and again we see the impaired continuity and loss 


of detail especially in the very shallow and very deep parts of the section. 
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Fic. 3. TSU-H line, Raisin City, California, “plus” spreads, South-easterly offset only. 
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Fic. 4. TSU-H line, Raisin City, California, ‘‘plus” spreads, north-westerly offset only. 


Figure 5 and Figure 6 show two pairs of records from “‘plus” spreads on the 
TSU-H line which illustrate the manner in which reception differs from shot 
holes on opposite sides of a line. Arrows indicate cases in which there is an out- 
standing difference in reflection quality between the two sides. Care has in all 
cases been taken to avoid instrumental or other extraneous variability. Both pairs 
are chosen so that charges, charge depths, and instrumentation are substantially 
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Fic. 5. ‘‘Plus’” spread, Raisin City Field, California. 
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the same for both records of each pair. The seismometers and cables are not 
moved in going from one side to the other with the shooting, avoiding any 
variability due to changes in weathering. It is especially noteworthy that neither 
side can be classified as generally “‘good” while the other side is “poor.” Reflec- 
tions appear from one side or the other more or less indiscriminately on the two 
records. 


TSU-HB-300' SE 





TSU-H8-300' NW 


Cherge Depth 
Top Bonk 14m as 
Bottom Bonk 14 ip. 36° k 








Curve:! Circuit: F Level Terrain 6 


Fic. 6. “Plus” spread, Raisin City Field, California. 


Later work in the Raisin City Area near Kerman employed ‘‘H” spreads with 
the same general quality of results. Differences between reflections obtained from 
the two legs of the ‘“‘H” were similar in nature to those obtained from the two 
sides of the “‘plus.” In the case of the ““H”’ spreads, however, since the two legs 
are recorded simultaneously, variations of charge, shot hole, caps, tamping, and 
so on, are completely ruled out as interfering factors. Figure 7 illustrates a typical 
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Fic. 7. “H” spread, vicinity of Kerman California. 
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Fic. 8. “H’ spread, Cuyama Valley, California. 
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Fic. 9. ““H”’ spread, Cuyama Valley, California. 
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In an effort to ascertain the extent of the influence of distance, a number of 


“H”’ spread records were taken with the legs of the “H” only ten feet apart, the 
shot hole being offset on the same side of both spreads. The totally unexpected 
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result of this experiment was that there was still variation between the records of 
the two spreads, although of not as severe a nature as was the case when the 
spreads were six hundred feet apart. 

As a further illustration of the results of using the ‘““H”’ technique, portions of 
two records from the Cuyama Valley are presented. The situation in that area is 
quite different from that in the Raisin City Area. Conventional techniques pro- 
duced very little useful information. Prior to 1948, seismic exploration in the 
Cuyama had consisted solely of an occasional reconnaisance line being shot, fol- 
lowed by an immediate abandonment of the prospect due to, among other rea- 
sons, the relatively poor quality of the seismic data. The problem was mainly 
that of obtaining enough reflections to make up any sort of section. 

The work in the Cuyama Valley employed mainly the “HH” spread technique 
with the occasional employment in particularly bad areas of both the “plus” and 
““H”’ techniques combined for the purpose of obtaining essentially four different 
parallel profiles at certain points. In addition, wherever possible, one shot at each 
station at which an ‘‘H” spread was used was recorded as a dual recording with 
each trace being compounded from the outputs of the corresponding seismometer 
groups on the two legs of the “H.” Such a record has been designated as 
“D2H.” The “D2H” records have consistently been found to produce additional 
reflections which could not normally be obtained from either leg of the “H.” A 
fuller discussion of the ‘‘D2H” technique is intended for the near future. 

Figures 8 and 9 show portions of records obtained from ‘‘H”’ spreads in the 
Cuyama Valley. The principal advantage of the ‘‘H”’ technique is shown on these 
records since the paucity of discernible reflections indicates quite clearly that 
usable sections would be almost non-existent if it were not for the additional in- 
formation yielded by the ‘‘H” spreads. In this area, at many shot points, it was 
found that one side of the “H”’ was much better than the other but that the 
“‘vo0d” side was not always the same one for two adjacent holes. Unfortunately, 
sections from the Cuyama and other areas in which the ““H” spread is currently 
being used, are not available at present. 


CONCLUSIONS 


It seems to be clearly established that small displacements of shot holes or of 
seismometer spreads can produce significant differences in the nature of the re- 
flection records obtained. Although we cannot offer a clear-cut and definitive ex- 
planation of the etiology of these phenomena, it is, nevertheless, possible to 
eliminate as being of secondary import some of the causal factors which a priori 
may have been thought to predominate. Local weathering or topographic hetero- 
geneity would almost certainly have about the same or at least a systematically 
varying effect on reflections from different depths. The same is true of variability 
due to the hole depth, nature of material surrounding the charge, and other 
determinants of the velocity and nature of the impulse produced. 

The erratic, more or less random, appearance and disappearance of reflections 
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in the record pairs obtained leads to the conclusion that local surface or near- 
surface variations do not enter heavily into consideration. This conclusion is 
supported by the fact that variations occur both between records taken from the 
two legs of an ““H” spread in which factors of hole and charge are identical for 
both legs, and between the two records from a “‘plus” spread in which the seis- 
mometers are undisturbed in going from one shot hole to the other. Indications 
are that phase relationships are not important since the pattern of appearance or 
of non-appearance of particular reflections in the record pairs studied remains 
substantially unchanged with variation of the frequency response curves. That is, 
a pick which appears from one side of an “H” spread but not from the other 
cannot usually be made to appear on the latter side merely by changing the 
response curve. 

It would, therefore, appear that the above-described phenomena are produced 
by irregularities in the reflecting interfaces or in the media through which the 
energy is transmitted; or that, as is too often the case in nature, the variations 
found are the result of all these and many other causative factors, each playing a 
microscopic role, but resulting conjointly in a significant effect.* Further study 
and experiments may result in a clearer insight into the effects of small changes 
in spread and shot hole locations on reflected energy. From a practical viewpoint 
there has been achieved, nevertheless, a method of increasing the quantity and 
degree of certainty of reflections in areas which might otherwise be difficult, if 
not impossible to work. 
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* Mr. S. Meiboom of the Weismann Institute of Science, Rehovoth, Israel, has suggested to me 
that the phenomena reported here may well be due to a small but definite warping of the reflecting 
horizons or layers. Such a warping can have the effect of focusing or of dispersing the incident energy. 
The effect would be most marked when the radius of curvature of the warps is of the order of magni- 
tude of the virtual depth. This theory requires us to envisage a very gentle corrugation of the sedi- 
mentary layers, a concept which seems to be reasonable in those areas for which the phenomena were 
reported. 

















COMPUTATION CHARTS FOR LINEAR INCREASE 
OF VELOCITY WITH DEPTH* 





W. B. AGOCST 


ABSTRACT 


Computation charts are presented which reduce or eliminate calculations of correlation and wave- 
front depth charts. A series of depth charts are made for particular values of the velocity increment 
solving the time-depth relation for all possible initial velocities of the equation y= (Vo/k)(e**—1). 
From these charts, the average velocity-depth curves are obtained, and also the velocity function to 
be used on a project determined from velocity shooting by comparison to the theoretical average 
velocity-depth curves. For wave-front depth charts, a series of families of curves are plotted for the 
full range of velocity increments and all initial velocities for the equations of the instantaneous center 
of the wave front, z=(Vo/k) (cosh kt/2—1),and the radius of the wave front, r=(Vo/k) (sinh kt/2). 
The relation between k and e*/2 for a range of times is plotted, and therefrom the value of e*¢/? ob- 
tained for the particular velocity increment for the solution of the equation tan 0/2=tan 00/2: e*#/?, 
Finally, curves for a series of tan 0/2 against initial velocity curves are plotted for a series of step out 
times, and therefrom the value of tan 0/2=tan 60/2: e**/2, or the angle of dip, 0, is obtained. This latter 
family of curves can be used to determine the variation of dip with variation in initial velocity in 
highly folded areas. The latter set of curves is useful for the construction of a time-step-out time- 
dip-depth-offset chart which is used for direct plotting of offset-depth-dip positions of reflecting hori- 
zons, or as a trace-analysis underlay chart. 


INTRODUCTION 


The majority of reflection seismograph depth calculations are based on the 
linear increase of velocity with depth. The velocity function which is to be used 
is usually determined from the refraction interval velocity-depth curve, or the 
average velocity-depth curve by least squares calculation. The interval velocity- 
depth and the average velocity-depth curves are obtained from well, reflection 
velocity, or refraction velocity shooting. The correlation depth charts based on 
the chosen velocity function are calculated, but if the survey is in an area of dips 
greater than 5°, the necessary calculations are made for time-depth-offset charts. 

In order to limit calculations to the minimum, charts have been designed 
from which the average velocity-depth, the time-depth, center point and radius 
for wave front charts, and the angle-offset-depth for step out times may be ob- 
tained for the condition of linear increase of velocity with depth. The equations 
used have not been derived since they are standard and may be found in current 
literature and geophysical texts. 


THEORY 
The initial condition for the linear increase of velocity with depth is that 


Vy = Vo+ ky. (1) 


* Manuscript received by the Editor December 5, 1949. 
{ Formerly with Venezuelan Atlantic Refining Company, currently independent consultant. 
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Fic. 1. Correlation time-depth chart with iso-velocity lines, and average 
velocity-depth curves obtained therefrom. 











COMPUTATION CHARTS FOR LINEAR INCREASE OF VELOCITY 229 


Where V, is the velocity at depth y, with the initial velocity being vo, and K/sec 
being the slope of the equation of the instantaneous velocity-depth line given by 
equation (1). 

For the compressional waves whose rays ire normal to the horizontal velocity 
layers, the travel time to a depth y is 
y = (Vo/ k)(e* — 1). (2) 


@ 


Equation (2) is the equation of a straight line between y, the depth, and Vo, the 
initial velocity if a fixed value of & and / are chosen, e is the base of Naperian 
logs. Figure 1 illustrates the family of curves for a fixed value of k equal to 
o.5/sec. For general use, a set of curves such as shown in Figure 1 may be drawn 
for a range of values of k equal o.1/sec. to 1.5/sec. in increments of o.1 which 
should cover the full range of velocity increments. 

Average Velocity Depth Curves—For the average velocity depth curve 


V = y/t (3) 


where V is equal to the average velocity of a wave to travel to a depth y. The 
solution of equation (3) may be obtained from the time-depth relations of Figure 
1. Iso-velocity lines may be drawn from the initial velocity point (Vo) to the 
maximum time curve, because the travel time associated with each depth point 
is given. Hence the average velocity for the point (y, ¢) is obtained. 

The average velocity-depth curve is shown on Figure 1 by the dashed line for 
k=o.5. In Figure 2 the average velocity-depth curves are given for initial 
velocities of 1,600, 1,800, and 2,000 m/sec for the range of k from o to 1.0/sec 
in increments of o.1/sec. 

The velocity function to be used on a prospect on which sub-surface velocity 
data are available may be determined by comparison with a series of curves 
similar to that of Figure 2 in the complete range of initial velocities. These curves 
could be derived from the charts shown in Figure 1. The average velocity-depth 
curves obtained from well, refraction or reflection velocity shooting can be 
plotted on tracing paper to the same scale as the theoretical curves. The direct 
visual comparison of the experimental curve with the theoretical ones, the ve- 
locity function can be determined simply and rapidly. This reduces considerably 
the preliminary computations. 

Curved Path—The time-depth charts for correlation depth determinations 
from shot-point to shot-point using the corrected half reflection times at the shot- 
point geophones as shown in Figure 1 cannot be used for dips greater than 5°. 
This type of chart is also not useable for trace analysis of center point plotting. 
Hence, the following series of charts have been developed for the construction of 
wave front depth charts. 

For a reflected wave incident on geophones spaced symmetrically on either 
side of the shot point, the relation between the emergent ray to the normal, or 
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the wave front to the horizontal in terms of the measureable parameters is ap- 
proximately 


sin 09 = (VoAt)/Ax (3) 


where 6p is the emergent angle; Vo is the initial velocity; At is the difference in 
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Fic. 2. Average velocity-depth curves for three initial velocities 
and full range of increments, k. 


the corrected reflection times between symmetrically placed geophones separated 
by a distance Az, the “‘split” spread distance. 
The equations of the center of the wave front and the radius for it as shown 
in Figure 3 are related to the following equations: 
z = (Vo/ k)(cosh kt/2 — 1) (4) 
and 
r = (Vo/ k) sinh kt/2. (S) 
For normal reflections, it may be proven easily that 


y = (Vo/ k)(e*?? — 1) =z +47 = (Vo/ k)(cosh kt/2 + sinh ktj2 (6) 
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where ¢ is the reflection time, and not the half reflection time as used in Equations 
._(2) and (3). From Figure 3, it is seen that OA is equal to z; AB is equal tor. 
Equations (4) and (5) are the equations of straight lines if k and ¢ are held 
constant. Figure 4 illustrates the family of curves from which the center depth 
and the radius of the wave front may be obtained for k equal to 0.5/sec and the 

















Fic. 3. Wave-front-ray diagram showing reflection from a discontinuity. 


initial velocity ranging from zero to 3,600 m./sec. A series of families of curves 
for z and r may be drawn for the range of k’s anticipated to construct the wave 
front-depth-dip-offset charts. In view of the relations of equation (6) it would be 
possible to dispense with the curves solving equation (2) as illustrated by Figure 
1, except for the fact that they are the source of the average-velocity depth curves. 

From Figure 3 it is seen that 8, the normal to the reflecting surface, is tangent 
to the incident ray, and is also the angle which the radius of the wave front makes 
with the normal for this angle of reflection, and time /,. For another wave front 
at ¢,’ with its associated center point depth and radius, z and r, respectively, the 
same angle can be set. The connection of a series of isoclinal points which gives 
the offset and correct depth can be read from the depth chart for various reflection 
times. However, the relationship of the measurable parameters of “step-out” 
time, Af, per unit split spread, Ax, and reflection time, ¢,, to the angle of dip of the 
reflecting discontinuity must be determined. It can be shown that these relations 
are 


tan 6/2 = tan @o/2(e**/?) (7) 
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Fic. 4. Center point migration and radius of wave front, time-initial-velocity chart. 
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where the values @ and @ are the angles shown in Figure 3. It is possible to 
substitute from equation (3) in equation (7), resulting in 


tan 0/2 = tan [sin-! (VAt)/Ax]/2(e*#/?). (8) 


This equation embodies all the observable parameters, and it may be soived 
uniquely for the angle of the reflecting discontinuity. Furthermore, knowing 6, 
the solution for the offset, x, and the correct depth, y, (Fig. 3) can be solved by 
trigonometry and addition. However, all these values may be obtained from the 
depth chart. 

The calculation of wave front-depth charts is simplified by the use of the two 
standard charts. For a range of reflection time values a family of curves is ob- 
tained relating 2 and e*‘/? which are illustrated by Figure 5. For general use, the 
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Fic. 5. General chart for relation of e**/? to & for a series of reflection times. 


increments of time can be o.1 second. From this family of curves, the value of 
e*/2 for the value of & to fit the velocity function chosen may be obtained for 
the range of ¢,. The relation 


tan [sin-! (VoAt)/Ax]/2(e°) (9) 


is plotted for fixed values of step-out time, A/, against the range of initial veloci- 
ties, Vo, for a fixed spread value, Ax. The curves for this equation shown in 
Figure 6 for a value of 100 meters for Ax. The ordinate values on the left side of 
the chart are tan 0/2, while the ordinate on the right side is the angular measure 
of 6 in degrees. The top abscissa values are the initial velocities, Vo. The bottom 
abscissa values are e**/? for the range shown in Figure 5. The sloping straight lines 
of Figure 6 represent the value 


tan 0o/2e**/2, (10) 
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With a series of families of curves similar to Figure 4, and the general charts 
of Figures 5 and 6, a time-step-out, time-dip-corrected, depth-offset curve can be 
constructed similar to Figure 7. The procedure for construction is as follows: 


(a) The scale of construction should be equal to the scale of the cross-section 
used, so that the chart may be used as an underlay chart. 
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Fic. 7. Wave front time-stepout time-dip-offset-depth chart. 


(b) The time interval between reflection isochrons should be ten milliseconds 
so that interpolation can be made to the nearest millisecond of reflection 
time. 

(c) The migration of the center point for each reflection time, for the chosen 
initial velocity, Vo, can be obtained from the family of curves for the k 
fitting the chosen velocity function from the series of curves similar to 
Figure 4. At the same time the radius of the wave front may be obtained 
for the same time. 

(d) The radius drawn from the center to the associated isochron, or wave 
front, and the iso-clinal points connected by a smooth curve, will give the 
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pre-determined iso-clines. These points need to be determined only at five 
hundred millisecond intervals. 

(e) The value of e*/? for the chosen value of k can be obtained for each five 
hundred millisecond interval, and ordinates erected for these values on 
Figure 6. 

(f) From Figure 6, the value of equation (9) for the chosen Vo may be spotted 
for each At shown. For example, for t=0.005 sec. the value tan @)/2-e° is 
obtained, and proceeding from this point along the tan @)/2-e**/? line to 
the ordinate lines for e*‘/? determined from (e), equation (8) is solved for 
the spread of reflection times, and the value of the @’s associated there- 
with is obtained from Figure 6 directly. 

(g) For the chosen reflection times, and from their associated centers, the 
angle 6 is placed on the wave front. When the equal A¢ points are marked, 
they are connected by an equal step-out line as shown on Figure 7. This is 
the final step in the construction of the depth chart shown in Figure 7, 


The A?’s for any split-spread can be corrected to the fixed value for the Ax 
chosen by dividing the full A‘ by the number of units of Ax in the full spread used. 

‘The depth chart shown in Figure 7 can be drawn for the full two quadrants 
and used as an underlay chart to plot the correct position, with its correct dip, 
and any reflection whose ‘‘A?”’ time and reflection time, /, are known. For low 
angles of dip this same chart may be used for trace analysis by plotting the re- 
flections at their center point or reflection position, since the depth chart will 
correct for angularity or normal step-out time. 


CONCLUSIONS 


With the suggested sets of curves the amount of calculation for depth charts 
based on linear increase of velocity and curved path theory can be reduced to a 
minimum. With a full set of these curves, the determination of the velocity func- 
tion to the velocity control, the correlation charts, the construction of wave front 
charts, and dip variation due to variation of the initial velocity becomes a routine 
procedure. The dip variation due to variation of the initial velocity can be deter- 
mined simply and rapidly from Figure 6. 
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INTERPRETATION OF SPONTANEOUS POLARIZATION 
ANOMALIES CAUSED BY SPHEROIDAL OREBODIES* 


SULHI YUNGULt 


ABSTRACT 


The theoretical case of a polarized hidden sphere is discussed briefly. To determine location, depth 
and dip of an orebody displaying natural currents a method of practical value is explained and a mas- 
ter diagram is given. A distinction is made between anomalies which can be treated assuming a polar- 
ized sphere and those which can not be interpreted this way. A generalized method of topographical 
and regional correction is given. The procedure of interpretation and topographical correction is 
shown with two field examples. The method is not empirical and the results are precise when applied 
to the cases in which the assumption of a sphere is justified. It is shown that topographical corrections 
can not be overlooked. 


INTRODUCTION 


The following is a part of a thesis (Yiingiil, 1945) with different examples and 
additional details. A reference has been made to it in a recent paper by L. de 
Witte (1948). 

By the expression, “spheroidal orebody,” is meant an orebody which is not 
a thin, sheet-like, extended vein or a long, rod-shaped mass, but is a somewhat 
compact round body, and the cover over it is comparable to its diameter. Under 
these conditions, to interpret the anomaly caused by spontaneous polarization 
of such an orebody we can make use of Petrowsky’s analysis (1928) of the electric 
field of a hidden polarized sphere. In reality, when a sphere is assumed, the angle 
a has to be nearly zero. A spherical orebody has to have its axis of polarization 
nearly perpendicular to the surface, since the water table is almost horizontal in 
flat areas, and follows the general trend of the topography otherwise. This is why 
many negative centers encountered in practice are not accompanied by a positive 
center. Thus, if an orebody displays a dip angle, it usually means that it is not 
spherical, but elongated. The assumption of a sphere is still justified, since it is 
closer to the reality than the assumption of a dipole or a sheet, if the anomaly 
has the characteristics of one caused by a sphere. 

The case of a dipole was analysed by Walter Stern, (1945) and that of a sheet, 
which is frequently encountered in practice, regular sulphide veins and anthracite 
beds, still remains but slightly investigated by Edge and Laby (1931), and by 
E. Poldini (1938). 

HIDDEN POLARIZED SPHERE 


An infinitely conductive sphere is buried in the ground. Its radius is r, and the 
depth to its center is 4. The sphere is polarized, that is, it develops an electromo- 


Manuscript received by the Editor July 1, 1949. 

* Publications of the Division of the Geological Sciences, California Institute of Technology, 
Pasadena, California. Contribution No. 506. 

t Geophysical Engineer at M.T.A. Enstitiisii, Ankara, Turkey. 
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tive force which has the greatest value along the axis of polarization, inclined at 
an angle a to the vertical, and decreases toward the ‘“‘equator,”’ according to the 
cosine law. The current thus formed spreads over the whole ground. It is assumed 
that the ground surrounding the sphere is homogenous and isotropic. The problem 
is to find the depth, h, the projection of the center on the surface, O, and the angle 
a. Determination of the radius, r, requires the value of electromotive force, E, 
which can not be determined precisely. Let us assume a coordinate system on the 
surface. The origin is at the projection of the center, the X-axis is in the direction 
of the polarization axis, and the Y-axis is perpendicular to it. The potential at 
any point on the surface is 


W = ErX(x-sin a + h-cos a)/(x? + y? + h?)3/2 (1) 
and the potential gradient is 
F = idW/dx + jaW/dy. (2) 


Taking the partial derivative of F with respect to X and introducing u=x/h, 
v= y/h, we find its projection along the X-axis, 


F, = E-r[3-u-cos a — (1 + v? — 2u?) sin a]/h3[1 + wu? + v?]5/2, (3) 


In Figure 1 the potential gradient profiles along the X-axis are shown for 
three different inclination angles. In this case v is equal to zero. On the axis of the 
abscissae are plotted the values of u. 

In what follows the zero, minimum and maximum points will refer to the 
potential gradient profiles parallel to the X-axis, if not mentioned otherwise. 
Each potential gradient profile displays two zero points representing the maximum 
and minimum potential points on the potential profile, A, and By, and a minimum 
point between them, Ci, representing the inflectional point on the potential pro- 
file. 

Let us take profiles which are parallel to the polarization plane (to the X-axis). 
The locus of the zero points is 


u® — 1/2-v? + 3/2-cota-u — 1/2 =0 (4) 





which is the equation of a hyperbola whose real semi-axis, A1Bi/2, coincides 
with the X-axis. The asymptotes are inclined to the X-axis at 54 °45’ angles. 
The loci of the maximum points are given by 


1+ 0? = [2u?(2 + tana-u)]/[1 + 3 tana-u]. (5) 


This has three branches, symmetrical with respect to the X-axis. The middle 
branch, passing through Ci, has an asymptote parallel to the Y-axis. 











A PRACTICAL METHOD OF INTERPRETING 


In Petrowsky’s analysis, determinations of O, h and a depend on d, the dis- 
tance between the center of the hyperbola and the point where the asymptote to 
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the middle branch of the minimum point curve intersects the X-axis. In practice, 
this middle branch is always an irregular curve, and among the available pub- 
lished field data, it has not been possible to find one example in which an asymp- 
tote could be drawn to this middle branch accurately. In the following method 
only the characteristic points which are easily and accurately obtainable from the 
field data will be used. 

The procedure begins with the smoothing of the equipotential lines of the field 


fk 








2 
























Fic. 1. Potential gradient profiles along the plane of polarization. 


wW data. The straight line between the negative and positive centers can be accepted 
to be the direction of the plane of polarization which is the vertical plane passing 
through the axis of polarization. Several profiles are drawn parallel to this line, 
and on each profile zero and minimum points are marked. The loci of these 
points are drawn as smooth curves. 

Calculations should not be based on a single profile between the negative and 
positive centers. This is no more than an estimation, first, the assumption of a 
sphere can not be justified for every field data displaying a negative center;second, 
quantities measured on a single profile are usually erroneous. A smoothed locus 
of the characteristic points is necessary. 
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In F, vs. x/h curves of Figure 1, what we called A;, Bi, C; will be called A, 
B, C in the field potential] gradient curves, which are F, vs. X. The method is ar- 
ranged so that only the absolute values of CB, CA, AB are considered, when the 
negative center is in the positive direction of the X-axis with respect to the posi- 
tive center. If the loci of the zero points is a hyperbola whose asymptotes make 
an angle with the AB line close to 55° on each side, and intersect on the AB line, 
and if the locus of the minimum points is somewhat a vertical curve which is 
symmetrical with respect to the AB line, then we are justified to assume a sphere 
for precise calculations. Anomaly over a negative center is usually much stronger 
than that over the positive center in sulphide bodies. The branch of the hyper- 
bola over the positive center may not be regular. One good branch over the nega- 
tive center is satisfactory, the other one serves mainly to locate the point A. 

Referring to Figure 1, the ratio C1Bi;/CiA defines the angle a. In case of a pro- 
file along the X-axis, 


F, = Er?[3u-cos a — (1 — 2u?) sin a]/h?[1 + u?]5/2, (6) 
To find the zero points A; and Bj, we have, after arranging, 
2 tana-u? + 3u — tana =o. (7) 


Giving values to a from o° to go° we obtain a series of O, B; and O,A; values, two 


for each a value. 
Likewise, for the maximum points along the X-axis, we have 


2u*-tana + 4u? — 3 tana-u—1I=o0. (8) 
Again, giving values to a, we obtain three values of u for each value of a, and as we 
are interested in the minimum point, Ci, we take the middle value alone, O; Ci. 


From these, CiB,, C:A1, OB, and A,B, values are calculated. Here we note 
that 


A,B, = AB/h (9) 
O,B, = OB/h (10) 
C,By/CiA1 = CB/CA. (11) 
Table 1 shows these values for nine different a values. In Figure 2 these are* 
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plotted with different scales on the X-axis and a common scale on the Y-axis for 
a. The use of this diagram is simple and expeditious. First, CB/CA is found from. 
the field data. The vertical line from CB/CA value on the X-axis intersects the 
CB/CA curve at a point from which a horizontal line intersects the Y-axis, 
AB/h and OB/h curves, giving a on the Y-axis and the AB/h, OB/h values on 
the X-axis. Measuring AB on the field data we have hk, and then OB which gives 
the location of the center. 





Fic. 2. Interpretation diagram, spontaneous polarization of spherical bodies, 


If the sphere is polarized vertically, that is, a=o0°, B is right above the center 
and A is at infinity (see Fig. 1). If there is no positive center, and the negative 
center is formed of concentric circles, the locus of the zero points is reduced to a 
straight line passing through B, along profiles in any direction. Then a=o°, 
h= 2| CB |, and B coincides with O. When CB/CA =1, the sphere is polarized 
horizontally, and a=go°, C coincides with O, and h= AB/1.414. 

Determinations thus made refer to the surface, that is, the depth x is the per- 
pendicular distance from the center to the surface, and is not vertical, if the sur- 
face is not horizontal. Alpha is the angle between this perpendicular and the axis 
of polarization. The location of the center is the projection on the surface and not 
on the horizontal. Corrections concerning this fact will be discussed in the fol- 
lowing topic. 

The necessary data are obtained from the equipotential lines. Inflectional 
points on the potential profiles are found by drawing them on millimeter paper 
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and counting vertical squares for a fixed horizontal distance. Although potential 
gradient profiles may be found directly in the field taking potential difference 
readings at equal electrode separations and dividing by the spread we can not 
make use of this fast method, because the direction of the plane of polarization 
must first be known. 
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Fic. 3. Weiss anomaly, Ergani, Turkey. 


TOPOGRAPHICAL CORRECTIONS 


Many phenomena enter into this subject whose underlying cause is topogra- 
phy. For example, negative contours are elongated toward hills because de- 
scension of rain water creates negative centers on hill tops due to electrocapillary 
action (see Fig. 3). Also telluric potentials vary with elevation. These types of 
effects are difficult to deal with. Here only the descriptive corrections will be dis- 
cussed, as previously mentioned. They are quite Jarge when the surface is steep. 
Determinations of h, a and O were made assuming the surface as a horizontal 
plane. When a map is made the original potential distribution is projected on a 
horizontal plane. A logical correction method would be to transfer every point on 
the map onto the surface plane, then to smooth the potential contours and to 
determine the zero point hyperbola etc.. However, this would not be practical 
since it is usually impossible to pass a plane which would follow the surface closely 
over the whole anomaly area. 


A, B, C, h, a, O refer to the map, that is, to the horizontal plane; A’, B’, C’, 
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h’, a’, O’ to the surface plane which is not horizontal. After corrections: h’’ is the 
vertical depth from the surface plane, a’’ is the angle between the vertical and 
the polarization axis, and O”’ is the location of the center on the map. 

The map gives the projections of C’B’, C’A’ and A’B’ distances as accurately 
as desired. Only in the region of the AB line can a surface plane be passed, and the 
real distances C’ B’, C’A’ and A’B’ on the surface are found. The effect of topogra- 
phy on the rest of the anomaly, or rather, on the shape of the anomaly is taken 
care of to some extent by smoothing the equipotential lines and the loci of the 
characteristic points. 

6 is the slope angle of the surface plane, and 6 is the slope angle of the A’B’ 
line. As the explanation of this descriptive geometry problem will take too much 
space, only the results will be given. 


h’’ = h/cos 6-cos 0 (12) 
OO” = h sin 6/cos 6 (13) 


where OO” is perpendicular to the strike of the surface plane and in the direction 
of up-hill. 


sin a’ = OM -cos a:cos 6/h (14) 
where the point M is found from 
OM = hk tana, (15) 
and is in the direction of the negative center B. O’’M is measured and placed in 
equation (14) (see Fig. 4). 


If the polarization axis is perpendicular to the surface, that is, a=0°, a profile 
perpendicular to the strike of the surface plane is taken. Thus we have 0=6, and 


h” = h/cos? 6 (16) 
OO” = h-tan 0 (17) 
al’ = @ (18) 


where the polarization axis is pointing down hill. 


REGIONAL CORRECTION 


This is another correction which can be generalized and obtained in a direct 
manner. Regional potentials are due to what generally is called ‘‘telluric currents” 
and may amount to 100 millivolts per kilometer or more. They are determined 
by surveying a comparatively large area around the anomaly and smoothing the 
anomalous part. The correction can be made in a similar manner to that used in 
gravity interpretations. If the regional gradient is, or is assumed to be, uniform 
in the anomalous region the corrected positions of A, B, and C are easily deter- 
mined by shifting the X-axis up and down by an amount equal to the regional 
gradient in the direction of A to B, thus finding the new locations of the intersec- 
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Fic. 4. Weiss anomaly, Ergani, Turkey. 


tions of the X-axis with the potential gradient curve. The minimum point, C, re- 
mains the same. 

If the regional gradient is positive, that is, the potential increases in the di- 
rection of A to B, it must be subtracted. This is achieved by shifting the X-axis 
upward with an amount equal to the uniform gradient. This operation causes the 
AB distance to expand. Othérwise the X-axis is lowered and the AB distance is 
shortened. Regional corrections should be eliminated before topographical correc- 
tions and included in the A’ B’ distance. 


EXAMPLES 


The following examples, Weiss and Siileymankéy anomalies are in the Ergani 
copper district, 65 kilometers S. E. of Elazig in eastern Turkey. The Weiss anom- 
aly is one kilometer N. W. of the Maden Copper Mine where at present an open 
cut mining is being conducted. 


Weiss Anomaly 


Figure 3 shows the potential distribution and the surface topography. Figure 
4 is obtained after smoothing the equipotential lines. Dotted lines are the contours 
of the surface plane. Empty circles are the zero-points and the full circles are the 
minimum points obtained on profiles parallel to the line passing through the nega- 
tive and the positive centers. Broken lines are the asymptotes to the zero-point 
hyperbola. 
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From the data: CB/CA = 31/54=0.574, AB=85 m. 

From Figure 2: a= 64°, AB/h=1.58, OB/h=0.432. 

We calculate k= 53.8 m., OB= 23.2 m. These values of h, a, and OB would 
define the orebody if the surface was nearly horizontal. In this case the surface 
plane makes a large angle, 24°30’, with the horizontal. 

Topographical Corrections.—0 = 24°30’, 5= 23°40’. h’’=64.6 m. is found from 
equation (12); OO’’= 24.35 m. from equation (13); OM =110.8 m. from equation 
(15); O’’M=87m. by measuring; a’’= 40°30’ from equation (14). After topo- 
graphical corrections the new location of the orebody center is O’’, the plane of 
polarization is shown by the arrow which indicates the direction of the polariza- 
tion axis and the upper (negative) pole. 


Siileymankiy Anomaly 


Figure 5 shows the equipotential contours. The results are: 

CB/CA = 23/36 =0.639, AB=59 m. 

a=69°, AB/h=1.52, OB/h=0.472 

h= 38.8 m., OB= 18.3 m. 

Topographical Corrections—The strike of the surface plane is NV 84° £, the dip 
9= 16°30’ N, and 6=9°50’. 

h'' = 41.8 m., OO" =11.2 m., OM = 101.1 m., O'’M = 108.0 m., a’’=79°. 
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Fic. 5. Siileymankéy anomaly, Ergani, Turkey. 


CONCLUSIONS 


The assumptions are close to reality because they are controlled. The quan- 
tities obtained from the field data are such that they are easily and accurately 
measurable. This method does not require absolute potential values, and rate of 








246 SULHI YUNGUL 


change of potential is treated without the use of a base line or zero potential 
points. 

From Table 2 one observes, that it is easy to miss a large orebody by explora- 
tion drilling, if no topographical corrections are made, when the surface has a 
large slope. 


TABLE 2 








Before Topogr. Corrections After Topogr. Corrections 





Weiss Anomaly 





Depth h=53.8 m. h'’=64.6 m. 
Inclination a=64° a’’ = 40°30’ 
Location 00” = 24.3 m. 
Polarization Plane horizontal shift 


5 degrees rotation 

















Siileymankéy Anomaly 
Depth h=38.8 m. h'’=41.8 m. 
Inclination a=69° a!’ = 79° 
Location oo” =11.2 m. 
Polarization Plane horizontal shift 
4.5 degrees rotation 
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THE METEOROLOGICAL AND OCEANOGRAPHIC 
ASPECTS OF GEOPHYSICAL PROSPECTING* 


ALFRED H. GLENNt AND CHARLES C. BATES{ 


ABSTRACT 


The systematic application of the sciences of meteorology and oceanography to geophysical ex- 
ploration problems is proposed as promising on the basis of successful experiences with these sciences 
in production operations. Potential applications are outlined wherein professional use of meteorology 
and oceanography proves superior to traditional dependence upon generalized governmental informa- 
tion or the hope that management will accept all losses resulting from environmental variations as 
acts of God. Exploitation of recent oceanographic advances in the revision of present sedimentation 
poe pater is suggested with the immediate aim of improving the understanding of stratigraphic traps 
and reefs. 


INTRODUCTION 


The production departments of a number of oil companies first applied the 
geophysical sciences of meterology and oceanography to the design of offshore 
drilling platforms and to the forecasting of ocean wave conditions which markedly 
affect the safety and efficiency of offshore operation. A recent paper by Penning- 
ton and Posgate, (1949), indicates that the latter application of the two sciences 
is now of established utility. Since the use of geophysica] sciences is normally 
considered to fall in the domain of petroleum exploration, the following paper dis- 
cusses certain potential applications of meteorology and oceanography in the work 
of the exploration geophysicist. 

In offshore exploration, high waves, and in onshore exploration, mud and low 
temperatures, are primary sources of lost time. Exploration can be directed with 
greatest efficiency when the best information is available regarding such critical 
weather parameters. The problem is how to obtain such information. At the 
present time, there are several types of weather forecasting services available. 
The best publicized is that furnished by governmental weather bureaus. In the 
United States, however, there is a trend away from a governmental monopoly in 
weather services since there is a growing body of professional meteorologists 
operating on a consulting basis. This development, described by Bates (1949), 
has resulted in recent years in the organization of the National Association of In- 
dustrial Meteorologists, the professional association of consulting meteorology. 
In addition, as with other professions, there are a few vociferous quacks with 
little or no scientific training who promote their alleged meteorological services 
on a high-pressure basis, usually conveniently a long distance away from their 
“laboratories.” 


* Manuscript received by the Editor January 11, 1950. 

7 A. H. Glenn and Associates, New Orleans, La. 

t A. H. Glenn and Associates, Washington, D. C. and U. S. Navy Hydrographic Office, Wash- 
ington, D. C. 
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GENERAL WEATHER FORECASTS 


Since there is considerable misunderstanding as to what the role of the profes- 
sional consulting meteorologist is in relation to the Weather Bureau, it might be 
well todiscuss this point. The Weather Bureau is committed to a forecasting policy 
designed to maintain the safety and economic welfare of the general public. In 
the preparation of forecasts and weather warnings, the Bureau faces the problem 
of providing an acceptable service to groups of widely divergent interests. If fore- 
casting were a science in which subjective professional judgment were not a factor, 
this would be no problem. But, consider for example, the dilemma facing the pub- 
lic forecaster who is debating whether to issue tropical storm warnings on the 
basis of scanty data (a not unusual circumstance in such ocean areas as the Gulf of 
Mexico) during a holiday weekend. If he issues a storm warning and the storm fails 
to materialize, beach resort owners realize a heavy financial loss and condemn 
the Bureau for unnecessarily encouraging tourists to leave the coast. On the other 
hand, if he does not issue warnings and the storm materializes, he is condemned 
by fishermen and offshore oil operators for failing to issue warnings far enough in 
advance for proper precautions to be taken. 

If a company has large sums of money at the mercy of weather conditions, it 
is not advisable to depend on a forecasting service designed as a compromise for 
solving many weather problems simultaneously. The solution is the employment 
of a company or consulting meteorologist who is solely concerned with and is 
thoroughly acquainted with the problems of the company and can confidentially 
interpret the significance of each weather situation. The governmental weather 
services recognize this to be the case and have set up arrangements whereby the 
private meteorologist obtains government licenses to receive weather communi- 
cation facilities available in his area, like U. S. Weather Bureau teletype circuits, 
Air Force-Navy-Weather Bureau facsimiles, et cetera, with the understanding 
that the consultant’s advices are available solely to his clients on an ethical, con- 
fidential basis. 

The consulting meteorologists have concluded an agreement* with the U. S. 
Weather Bureau defining the field of governmental weather service to be general 
weather service for insuring the safety and welfare of the public and the field of 
consulting meteorology to be confidential service for the maintenance of effi- 
ciency and safety in specialized business, agricultural, or industrial activities in- 
volving high weather risk. Because consulting meteorology is a relatively recent 
development, there is at present some duplication of functions between the con- 
sulting and governmental meterologists and an effort is being made by the Ameri- 
can Meteorological Society to eliminate this. 


* Statement of relationships between U. S. Weather Bureau and industrial consulting services as 
a result of discussions held in Washington, D. C. March 30 and 31 and June 28, 1948, with the Chief, 
U.S. Weather Bureau and Representatives of Industrial Weather Consulting Services and the Ameri- 
can Meteorological Society: Minutes of the Committee on Industrial Business and Agricultural 
Meteorology: American Meteorological Society. 
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Over the past twenty years, there has been a relatively small improvement in 
the accuracy of general ‘‘area” forecasts prepared twenty-four to forty-eight hours 
in advance. Short range forecasts of conditions in various states and coastal or 
ocean areas which are widely distributed are intended to give a generalized picture 
of conditions throughout the area. Obviously, a forecast of conditions over large 
areas cannot be very specific simply because such conditions as wind, precipita- 
tion, and temperature vary so widely within short distances. 


SHORT RANGE FORECASTS 


However, during the past ten years, there has been a vast improvement in the 
accuracy of short range forecasts for a specific location. It can be stated with re- 





Fic. 1. Meteorological station at Grand Isle, Louisiana, equipped with 10-cm weather radar 
and standard meteorological instrumentation. Established for improvement of accuracy in weather 
and wave forecasting for offshore oil operations. 


liability that short range forecasts up to forty-eight hours in advance can be pre- 
pared today with a high order of accuracy for any location in the world providing 
the meteorologists can be furnished with the local observing facilities required. 
To provide accurate wave forecasts for the offshore oil operators in the area from 
Breton Sound to Timbalier Bay in the Gulf of Mexico, it has been necessary to 
supplement the governmental weather data ordinarily available with a network 
of seven offshore weather and wave reporting stations on oil rigs and an observa- 
tion station (Fig. 1) at Grand Isle, Louisiana, equipped with a 10-centimeter, long 
range, weather radar, and complete meteorological instrumentation (Glenn and 
Graham, 1949). With these facilities, forecasts can be provided which are econom- 
ically justifiable, not only of such spectacular and dangerous weather conditions as 
line squalls, northers and hurricanes, but also of conditions which affect the over- 
all efficiency of offshore work day by day. Generally speaking, the provision of 
such forecasts requires an appreciable financial outlay which can be best handled 
by a joint participation of several companies with a common weather problem. 
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LONG RANGE FORECASTS 


In the realm of long range forecasting of specific meteorological elements at a 
specific time and location, the science of meteorology is still in the research stage 
and has little to offer at present. Occasionally a weather pattern is established 
in the upper atmosphere which permits reliable forecasting for periods up to a 
week in advance but such an occurrence is not frequent enough to be of continu- 
ing economic importance. Although many claims regarding the accuracy of such 
forecasts for a month of so in advance have been made, the alleged successes are 
the result of playing probability rather than a demonstration of actual scientific 
forecasting techniques. The problem in long range forecasting is to time the se- 
quence of weather conditions accurately. Although it is relatively easy to deter- 
mine what the sequence of weather events will be over a four to seven day period, 
the difficulty arises in determining the duration of each event in the sequence. 
Another approach being investigated in connection with 30-day forecasts is the 
deviation from normal of various weather parameters. While verification tests 
indicate that this approach is giving results which are better than expected on the 
basis of probability, the forecasts are only for large regions and not practical for 
spot planning. 

SPECIALIZED CLIMATOLOGICAL STUDIES 


Of considerably more utility than the long range forecast for planning pur- 
poses is the specialized climatological study. During World War II, meteorologists 
developed a method of solving climatological problems which is superior to the 
typical “average” data on temperatures, winds, and precipitation for planning 
military operations. This technique described by Jacobs (1947) utilizes punched 
cards. When a particular military operation was planned, the combined factors 
which might affect its success were determined. For example, an amphibious as- 
sault might have required waves less than two feet in height, wind speeds less 
than ten miles per hour, and visibility in excess of ten miles occurring at the same 
time. It would be an impossibility to deduce how frequently such conditions could 
be expected to occur simultaneously from standard climatological tables, but it 
is a simple matter to run a study of this type if punch card observations from the 
area concerned are available. There are over one hundred and fifty million weather 
observations now on punch cards for locations throughout the world which are 
available through various governmental agencies: i.e., Weather Bureau, Air 
Force, Navy, et cetera. 

The possibilities are practically endless for using these data to estimate costs 
incurred by lost time due to weather or to determine the feasibility of certain 
land, air, and sea operations. Nevertheless, few industries even know of the exist- 
ence of these card libraries, fewer have made use of them, and still fewer have util- 
ized the skill of an industrial meteorologist in planning an approach to the sorting 
problem which will extract the maximum possible information from the cards. 
In addition, the National Archives and other agencies in Washington have files of 
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extensive weather records which were not obtained under the auspices of the offi- 
cial weather reporting services but are available to those familiar with the ma- 
terial, and can be processed for punch card use. 

Generally speaking, it develops that the most successful applications of me- 
teorology involve a combination of the specialized climatological study for long 
range planning, short range forecasting for planning day-to-day operations, and 
instrumentation to maintain accuracy in forecasting and to determine quantita- 
tively the effect of weather on the work. For example, when geophysical opera- 
tions on the continental shelf were contemplated, geophysical contractors and ex- 
ploration departments entered a new realm and could have profitably engaged 
the services of a scientist familiar with the problems of a marine environment. 
Such a consultant could have provided a quantitative estimate of fog, wave, and 
wind conditions to be expected in various offshore areas. With such data, the 
planners could have based decisions regarding the type of craft and auxiliary 
equipment which would operate most efficiently under such conditions and also 
have determined the percentage of time during which the work could be con- 
ducted. 

The sensitivity of small craft to what seem minor differences in wave conditions 
to the uninitiated is very important. For example, it was found by one organiza- 
tion that a type of motor launch only ten feet shorter than another type was en- 
tirely unsuited for winter work, even though the larger type operated satisfac- 
torily. Because of poor equipment planning, the amount of field work fell below 
what had been anticipated. In another case, it was found that an extremely wind- 
swept body of water could be worked much more easily by conducting operations 
between mid-night and about g:oo A.M. rather than during standard working 
hours. 

Selection of proper anchors and holding tackle is vitally important, and re- 
liable data could have been obtained concerning the worst possible wave condi- 
tions in which this type of equipment would have to operate satisfactorily. Many 
of the losses of landing craft in the storm on the Normandy beach-head during 
June, 1944, are attributed to the fact that the holding tackle was too light for the 
wave conditions which occurred, (Bates and Fleming, 1947). 

Proper scheduling of work areas can also save considerable sums. A recent 
study shows that while wave conditions generally improve along the Texas coast 
during the summer months, the improvement is significantly greater and occurs 
earlier in the spring at locations east of Galveston than at locations southwest of 
Galveston. Figure 2 shows the variation in the frequency of wave heights of four 
feet at two locations. The location southeast of Galveston shows steady improve- 
ment from February to August while the location near Freeport shows no appre- 
ciable improvement until June. Obviously, geophysical work in this area could 
be most effectively carried on in the spring southeast of Galveston and during the 
summer southwest of Galveston. The explanation of this difference in characteris- 
tic wave conditions is relatively simple, involving the wind distribution on the 
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periphery of the Mexican “heat low” pressure area, and the monetary impor- 
tance of such information to planners is obvious when one considers the cost 
of operating geophysical parties offshore. 

After planning the operation, the work is turned over to the field supervisor 
for execution. Here the consultant is in a position to provide specialized short 
range forecasts and work directly with the party chiefs who must schedule work 
for maximum efficiency and safety. During the past year, wave heights have been 
forecasted to the nearest foot and a half at specific locations in the Gulf of Mexico 
month after month between seventy-eight and ninety-nine percent of the time, 
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Fic. 2. Variation in mean frequency of occurrence of average wave heights greater and less than 4 feet 
at two locations in the northwest Gulf of Mexico. 





with an overall average of ninety-one percent (Pennington and Posgate, 1949). 
Since certain small craft are highly efficient in waves two feet high and practically 
useless in waves greater than four feet, such refined forecasts could have been of 
definite assistance to party chiefs and field supervisors. These relationships are 
summarized in Table 1. Meteorology can also be of considerable aid in planning 
exploration on land, particularly when operations are being planned for a region 
about which little weather “know-how” has been acquired. After field operations 
have progressed for a year’s time in any region, it is probable that enough mis- 
takes have been made to permit a determination of how operations should be de- 
signed to reduce losses caused by weather. The problem is to plan in advance so 
that the first year’s losses will be at a minimum. 

Soil trafficability is generally one of the chief problems to be considered along 
these lines. Fortunately, soil maps of varying degrees of detail exist for many 
portions of the world (Bates and Glenn, 1947), and new ones are continually being 
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TABLE 1.* VERIFICATION OF WAVE ForRECASTS FOR GRAND ISLE, LOUISIANA AREA: 
Error in Feet 
‘ No. of 
Forecast Period —2.0|—1.5|—1.0|—o.5| ° | 0.5 | 1.0 | ¥o5 | 2.0 | 2.5 | 3.0 | ‘+..5 | 4.0 | 5.0 \eca- 
sions 
Percentage Frequency of Occurrence 
November, 1948 
sree Forecast || 1% | 5% | 6% | 15%| 20%| 18%! 16%! 7% | 2% | 2% }1-| —|] —|] — 121 
A.M.—6 A.M. 
Pees Tocwaet 1% | 2% | 4% 3%| 34%| 22%) 18%] 3% | 7% | 2% | 2% | 1% | 1% | 1% 121 
May, 1949 
parang Fepncant 1% | 2% | 4% | 13%| 30%] 22%! 14%| 5% —_—|- —-j}—-|—-] 125 
.M.—6 A.M. 
Evening Forecast —|] — | 3% | 11%] 41%| 28%| 13%| 3% | —!}] —!/1%}] —| —-| — 125 
6 P.M.—6 P.M. 



























































* Summary of the accuracy of wave forecasts prepared for an offshore location south of Grand Isle, La. The error dis- 
tribution shown is obtained by comparison of average wave heights forecasted 6, 12, 18, and 24 hours in advance and subse- 
quent wave observations at the same intervals at the location. 

(November, 1948, is shown as a month when overall accuracy of forecasting, compared to the entire 1948-1949 period, 
was relatively low because of rapid changes in wind conditions. May, 1949, isshown as a month when overall accuracy of 
forecasting was relatively high because P slow changes in wind and wave conditions permitting persistent forecasting.) 


prepared in manuscript form. When such maps are used in conjunction with road 
and topographic maps, with the proper type of rainfall data, and with informa- 
tion on trafficability such as that shown in Table 2, it is possible to map out in 
advance the most efficient method for shooting an area the size of a county or 
larger, administrative and lease requirements permitting. 


TABLE 2.* EFFECT OF WEATHER ON TRAFFICABILITY 



























































Short, Heavy Rain Prolonged Rains (2-3 days; Alternate Freezing 
(about 0.5") over 0.5” per day) and Thawing 
Soll Unit Trafficability | Ground Traf- || Trafficability | Ground Traf- 
During ficable After During ficable After Trafficability 
Rain Rain in: Rain Rain in: 
Sandy or gravelly soil on mod- . ; 
erate slopes Fair 2 Hours Fair to Good} o-8 Hours Fair to Good 
Sandy or gravelly soil on : ; 
gentle slopes Fair 2-6 Hours Fair 4-8 Hours Fair to Good 
Loamy soil on gentle slopes Poor 8-24 Hours Fair to Poor 1-2 Days Fair to Poor 
Loamy or clayey soil on mod- ‘ 
erate slopes Poor 1-2 Days |} Very Poor 1-4 Days Poor to Fair 
Clayey soils on gentle slopes Very Poor 1-4 Days | Very Poor 2-8 Days Very Poor 
Poorly drained soils other 230) ; 
than peat or muck Trafficable only when frozen in winter and during prolonged dry periods in summer. 
Swamps, largely peat and muck.||_ Impassable to normal type vehicles except when frozen. 
Various soils on steep slopes ’ Z 
(above 25%) Normal type vehicles must remain on roads. 








* A soil trafficability scale developed for planning military ground operations in World War II. Reprinted with per- 
mission of the American Meteorological Society from “Wartime Developments in Applied Meteorology.” Meteorological 


Monograph No. 1, 1947. 


The need for such advanced planning was indicated to one of the authors 
while participating in a seismograph survey in a southern state some years ago. 
The crew was the first to enter the state at the time, and work was planned to cover 
a considerable area. Shooting started in late summer and centered around a hilly 
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area with good drainage and sandy soils. After Indian Summer passed with 
practically drouth conditions, the work shifted to lowlands in the Selma Chalk. 
Winter rains turned the black soil into a virtual quagmire, and only about a third 
as many holes were shot as during the preceding months when travel had been 
at a normal rate. In addition the vehicles were placed under extreme stress, and 
lost time from breakdowns and repairs was a common occurrence. Had the areas 
been worked in reverse order, the lost time due to poor trafficability would, of 
course, not have miraculously vanished, but the exploration program for the area 
would have been speeded up appreciably and the equipment would have been 
much longer-lived. 

Temperature is also effective in slowing field work, as has been shown by 
Burton and Thomsen (1949). When the case is extreme, as with field work being 
done in the Naval Petroleum Reserve Four in northern Alaska, modifications can 
be made to equipment, clothing, and operational techniques which permit regular 
operations to continue down to temperatures near — 50°F., even though the un- 
winterized crew begins to be inefficient at temperatures near o° F. When geophys- 
ical crews are working in other types of severe climates, such as in deserts or 
humid tropic areas, attention should be paid to providing suitable quarters, air- 
conditioning, clothing, and specially modified equipment. The extensive work of 
the Army’s Quartermaster Corps has indicated that there is room for considerable 
improvement in covering the human machine so as to achieve top efficiency. The 
recent paper “Clothing for Global Man” (Lee and Lemons, 1949) is an up-to- 
date progress report on developments in this field. 

Cooperative studies by the meteorologists and physiologists are indicating 
what to expect of man when placed in a new and extreme environment. As an 
example of the findings available to the careful planner, the results obtained by 
Schickele (1947) concerning the relationship between environment and fata] heat 
stroke in the Army during World War II are worth citing. With only a few ex- 
ceptions, all of the deaths in the United States occurred in the South or in the 
California-Arizona desert and were experienced by overweight individuals from 
states north of the Potomac and Ohio Rivers who had spent less than two months 
in the hot climate. Moreover, most fatalities which were associated with heavy 
exercise came at relatively low temperatures. 


SPECIAL OCEANOGRAPHIC APPLICATIONS 


A problem of interest to the geophysicist involving the field of oceanography 
is that of microseisms produced by storms causing interference patterns of waves 
on the ocean’s surface. These interference patterns cause pressure fluctuations to 
be transmitted to the ocean floor and thence to the land masses (Longuet-Higzgins 
and Ursell, 1948). Micro-seismograph networks of tripartite stations in the Carib- 
bean and in the western Pacific Ocean regularly obtain fixes on hurricanes by in- 
tercepting these microsiesmic waves. However, the behavior of microseisms be- 
tween storm centers and receiving stations has not been extensively studied, and it 
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is evident that such investigation should be useful in determining broad geological 
characteristics of the earth’s crust beneath the ocean bottom without the need for 
conducting seismic surveys at sea. 

Submarine geology is another field in which oceanographic research is being 
actively pursued. As Shepard (1948) indicates the work of the past ten years 
shows that the generally accepted theories of sedimentation and submarine ge- 
ology require extensive revision. The present emphasis on the study of modern 
sediments along the Gulf Coast only emphasizes the obvious fact that a reef 
or a stratigraphic trap is basically an end-product of such oceanographic factors 
as supply of nutrients and sediments, wave action, tides, currents, and changes 
in sea level. However, the general practice is not to study these basic and limiting 
geophysical factors in their own right, but to study their biological and geological 
expression instead. In other words, present day emphasis is placed on studying 
the system, rather than the cause of the phenomena. Because of this unbalanced 
program of investigation, there is, for example, little or no knowledge of tidal 
conditions in the ancient embayments in the Gulf of Mexico, nor is there much 
information as to whether catastrophic storms such as hurricanes, with their 
storm tides and: wave erosion, ever occurred during the Tertiary. 

Even more startling is the lack of applied theory on how wave refraction and 
current patterns cause sedimentary and ecological conditions to vary in the neigh- 
borhood of ancient bioherms and strand lines, even though recent work by one of 
the authors in the atolls of the Marshall Islands and by Munk and Traylor (1947) 
on continental coast lines indicates that such a development is a distinct possi- 
bility. The speed with which such a poorly developed field of investigation can be 
exploited depends upon whether there is an economic necessity for the develop- 
ment of the forecasting aspects of paleo-oceanography. If such a day should come, 
the handful of geophysicists and geologists who received graduate training in 
meteorology and oceanography during World War II are logical candidates for 
developing this new phase of exploration geophysics which would be concerned 
with “hindcasting” the occurrence of ancient environmental conditions using 
techniques by which present environmental conditions can be forecasted. In other 
words, there is need for the development of geophysicists who can work in the 
field of paleo-oceanography by combining the skills of the geologist with those of 
the oceanographer and meteorologist. 


CONCLUSIONS 


The sciences of meteorology and oceanography are now developed to the point 
where they offer an objective, scientific approach to weather and oceanic prob- 
lems. Reliance on qualitative, generalized weather or oceanic information for the 
solution of specific problems has been made obsolete by specialized meteoro- 
logical and oceanographic techniques in keeping with the scientific specialization 
in other aspects of geophysical exploration. Though the scientific approach avail- 
able through meteorology and oceanography usually permits only a reduction of 
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losses rather than their elimination, the same is true in most scientific and en- 
gineering applications, and the time is approaching when management will in- 
vestigate critically losses attributed to the elements rather than accepting them 
automatically as ‘“‘Acts of God.” The experience of the geophysicist during the 
past two decades in reducing the percentage of dry holes can readily be extrapo- 
lated to the conclusion that the company which utilizes the best scientific infor- 
mation bearing on an operating problems will ultimately enjoy the most favorable 
competitive position. The exploration geophysicist, in other words, not only re- 
quires seismology, terrestrial magnetism, and gravimetry in his repertoire but 
also oceanography and meteorology in order to carry on petroleum exploration 
efficiently. 
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SURVEY OF GEOPHYSICAL EDUCATION IN THE 
UNITED STATES AND CANADA IN 1948* 


JAMES B. MACELWANE, S.J.t 


At the annual meeting of the Society of Exploration Geophysicists in 1948 
the Committee on Geophysical Education was constituted a standing commit- 
tee and was commissioned to make an annual survey of the status of geo- 
physical education in universities and colleges of the United States and Canada. 
A total of 426 questionnaires was sent to the responsible officials of these in- 
stitutions and 325, or 76 per cent, responded. The majority of the responses was 
negative. No geophysics was being taught. A total of 150 institutions reported 
that they were teaching at least one course in some branch of geophysics. Forty 
institutions were teaching courses in petroleum exploration and 26 were teaching 
courses in mining exploration geophysics. The universities of British Columbia, 
Montreal, Saskatchewan and McGill University in Canada and Michigan College 
of Mining and Technology in the United States reported that they were inter- 
ested primarily in mining exploration geophysics. A total of 306 students were 
enrolled in curricula or were undergraduate majors preparing for degrees in explo- 
ration geophysics. 

A total of 34 bachelor’s degrees in geophysics were given as follows: California 
Institute of Technology (2), University of California (5), Colorado School of 
Mines (13), Pennsylvania State College (2), Toronto (6), University of Tulsa (2) 
and Saint Louis University (4). A total of 26 master’s degrees were conferred by 
the following institutions: California Institute of Technology (6), University of 
California in Berkeley (1), Colorado School of Mines (1), Columbia University 
(3), University of Michigan (3), Pennsylvania State College (1), University of 
Toronto (10) and Saint Louis University (1). Six doctors, degrees were given in 
Geophysics, one by California Institute of Technology, one by the University of 
California in Berkeley, two by Harvard University, one by Saint Louis University 
and one by the University of Toronto. 

Those institutions which gave instruction in exploration geophysics seem to 
fall into three classes:—those institutions which offer one elementary course in 
applied geophysics, those which give a limited amount of advanced training, par- 
ticularly to geologists and geological engineers, and those which have organized 
curricula leading to degrees in this field. According to the returns, the institutions 


* Report of the Standing Committee on Geophysical Education of the Society of Exploration 
Geophysicists. The members of this committee are D. C. Skeels, M. King Hubbert, C. A. Heiland, 
Beno Gutenberg, Perry Byerly and Rev. J. B. Macelwane, Chairman. Manuscript received by the 
Editor December 2, 1949. 

+ Dean of the Institute of Technology and Director of the Department of Geophysics, Saint Louis 
University, Saint Louis, Missouri. 


257 











JAMES B. MACELWANE 































258 


which offer one elementary course in applied geophysics are Acadia University, 
University of Alabama, Baylor University, Brigham Young University, Uni- 
versity of Colorado, Franklin and Marshall, University of Houston, University 
of Idaho, University of Kansas, Marietta College, Massachusetts Institute of 
Technology, Miami University, Millsaps College, Mississippi State College, 
Montana School of Mines, New Mexico School of Mines, University of Oklahoma, 
University of Pittsburgh, Rensselaer Polytechnic Institute, Rutgers University, 
South Dakota School of Mines and Technology, Texas Christian University, and 
University of West Virginia. In the second class are those institutions which give 
advanced courses in applied geophysics, either petroleum geophysics or mining 
geophysics or both, and largely to geologists and geological engineers, are the 
University of British Columbia, Cornell University, Colorado State College, 
Emory University, University of Georgia, Harvard University, Johns Hopkkins 
University, Lehigh University, Louisiana State University, McGill University, 
University of Michigan, Michigan College of Mining, University of North Caro- 
lina, Oregon State College, Queen’s University, University of Saskatchewan, Uni- 
versity of Southern California, Stanford University, University of Tennessee, 
Agricultural and Mechanical College of Texas, and Washington University of 
Saint Louis. Institutions of the third class are those enumerated under degrees, 
except the University of California in Los Angeles which offers majors in meteor- 
ology and oceanography, but from which no returns were received. 

As will be seen from the table, there is a fairly large number of institutions 
that are giving courses in other phases of Geophysics than exploration for pe- 
troleum and other mineral deposits. In formulating our questionnaire, the Com- 
mittee tried to choose such wording as would obviate misunderstanding and 
would leave no room for ambiguities; but in spite of this care, some institutions 
reported as courses in geophysics those parts of regular geological, physical, geo- 
graphical and engineering courses which bear in some measure on the various 
fields of geophysics, at least in name. It is possible that we have not been able to 
make proper distinctions in transferring and interpreting some such replies for 
entry into the table. 

In those institutions in which course sequences or curricula exist in the field 
of geophysics, the auspices under which students pursue these courses and the 
academic organization vary widely. There seem to be only five institutions which 
have organized a separate teaching department of geophysics as such. These are 
Colorado School of Mines, Pennsylvania State College, New Mexico School of 
Mines, the University of Utah, and Saint Louis University. And even at Penn- 
sylvania State College the nomenclature is different. There are a number of re- 
search institutes of geophysics, such as that at University of California in Los 
Angeles and at the University of Alaska. There are several departments of Me- 
teorology, such as that at New York University, at the University of California 
in Los Angeles, at Rutgers University and at the University of Chicago; and 
there is a division of meteorology at Pennsylvania State College. At some institu- 
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TABLE 1. NUMBER OF COURSES OFFERED* 
























































































































































8) Ble z 
e§| S| shel] Slee Fl el_.} 8] # 
Name of School oSlwsly >| Ss e gles) gl 3 ae gle 
Sslesisal e|ei3a/853)§ iss] 8] 
SRER ES] 218) 3/88) 8) 5S l8si cs] 8 
aalsaled| 5/510 lea) alm lol) Sl] 
Name of School 
University of Alabama 1E IE} 1E 
Acadia University 1E 
A. & M. College of Texas 2A 
University of Alberta 2A 1E| 1E 
Amherst College 1E 1E| 1E 
Baylor University 1E 
Beloit College 1E 
as A ? , 1A 
British Columbia University os 
Bucknell University 1E 
California Inst. of Tech. pr = 6 tA} tA) 1A) 1A _ sat 
University of California 4A 2A} 2A| 2A} rA| 1A} 2A{ 2A 
(at Berkeley) 1G 3G 1G 1G 
1E 1E 
University of Chicago tA| 1A 1A 
1G| 1G 
i : : IE 
Clark University iG 1G 
Colgate University 1E IE 
Colorado A. & M. College IE 
University of Colorado 1E| 1E 
1E| rE 
Colorado School of Mines 2A} 2A 
2G| 2G 
University of Connecticut 1E 
Cornell University 1E <A 1E 
University of Denver 1E 
Drexel Inst. of Tech. 1E 









































* E—Elementary; A— Advanced; G—Graduate. 
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Name of School 


Petroleum 
Exploration 
Mining 





Exploration 
Applied 








Geophysics 








Seismology 





Geomagnetics 


Geoelectricity 





Atmospheric 
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Meteorology 





Hydrology 
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Oceanography 
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Emory University 





College of Emporia 








Fordham University 








Franklin & Marshall College 
































































































Michigan College of Mining and 
Technology 












University of Maryland 





Massachusetts Institute of 
Technology 




















1E 





Georgia Inst. of Tech. 1E| 1G 

we : 2A 
University of Georgia ofl oi | ak IG 
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tions the group of students working for degrees in geophysics is within the de- 
partment of geology or of geological sciences, as is the case at the University of 
California (in Berkeley), at California Institute of Technology, at Columbia 
University and Harvard University. In other cases it is organized under the de- 
partment of physics as at Fordham University, at Lehigh University, and at the 
University of Toronto. There are a few specialized graduate and research insti- 
tutes in some of the other branches of geophysics especially in oceanography as at 
Scripps Institution of Oceanography at La Jolla, at Woods Hole and at the Uni- 
versity of Washington. Other outstanding research institutions of this kind are the 
Department of Terrestial Magnetism and the Geophysical Laboratory of the Car- 
negie Institution of Washington in Washington, D. C. There may be and un- 
doubtedly are others which were not covered by our survey. 

The picture of geophysical education which is presented by the survey is that 
of a rapidly developing discipline subject to growing pains but otherwise healthy. 
There is an increasing consciousness of a content distinct from either physics or 
geology as ordinarily taught in colleges and universities. Under the circumstances 
the Committee continues to feel that any accrediting procedure on the part of 
the Committee would be premature if not a mistake. 







































REPORT OF RADIO FACILITIES COMMITTEE 


Organization 


Three independent, but closely cooperating organizations, are concerned with the matter of geo- 
physical radio facilities. These are the Society of Exploration Geophysicists, through its Radio Facili- 
ties Committee; the American Petroleum Institute, through its Central Committee on Radio Facili- 
ties and its Sub-committee on Geophysical Use of Radio; and the National Petroleum Radio 
Frequency Coordinating Association and its regional frequency coordinating associations. 

The S.E.G. Radio Facilities Committee was first appointed by President Cecil Green in 1947, 
and has been reappointed by each of his successors. This Committee consists of R. D. Wyckoff, Chair- 
man, W. M. Rust Jr., Vice Chairman, R. Brewer, V. R. Kerr, J. P. Woods, D. Silverman, and B W. 
Sorge. This Committee, working through regional committees appointed by the officers of the S.E.G. 
Local Sections, has collected information concerning the radio facilities needs of the geophysical 
industry and through the API has presented them to the Federal Communication Commission at 
various allocation and rule making proceedings. 

As a result of the vastly increased actual and proposed use of radio in industry, the FCC an- 
nounced in 1947 an allocation hearing which resulted in the complete revision of the allocation of 
radio facilities and of the rules under which the various services operate. The Commission announced 
its intention of combining all the various branches of any industry using radio into a single service. 
Specifically, geophysics was combined with all other uses of radio by the petroleum industry into 
the new Petroleum Radio Service. This necessitated close cooperation between the geophysical users 
and other radio users in order to present a unified picture to the FCC. This was accomplished in a 
very successful manner by the cooperation between the SEG Radio Facilities Committee and the 
API Central Committee on Radio Facilities. The API has appointed Messrs. Wyckoff and Rust to 
the Central Committee of Radio Facilities and Wyckoff, Rust and Silverman to the Committee on 
Geophysical Use of Radio. These selections were made on the basis of recommendations from the 
S.E.G. Radio Facilities Committee. The API has retained Mr. Joseph E. Keller as counsel to handle 
its relations with the Federal Communication Commission. 

When the FCC issued its new rules governing the Petroleum Radio Service, it included in para- 
graph 11.57 the following rule: “All applicants for, and licensees of, stations in these services shall 
cooperate in the selection and use of the frequencies assigned in order to minimize interference and 
thereby obtain the most effective use of the authorized facilities.” Since the API was not strictly 
representative of all users in the Petroleum Radio Service, Regional and National Radio Frequency 
Coordinating Associations were organized to meet the requirements of this rule. 

The National and Regional Petroleum Radio Frequency Coordinating Associations are ad- 
visory organizations, whose members are representatives of the users of radio in the petroleum in- 
dustry, including geophysics. Each user may have one representative as a member of the regional 
association in which the user operates and one representative as a member of the national association. 
The officers of the associations are elected by the members so that the associations are truly repre- 
sentative of the users. The Executive Committee of the National Association consists of twelve 
members; seven of whom are the chairmen of the seven regional associations, and the other five of 
whom are selected by these seven members from the following divisions of the petroleum industry: 
Production, Geophysics, Oil and Products Pipe Line, Gas Pipe Lines, and Refining. In practice, the 
representative of the geophysical users is the chairman of the S.E.G. Radio Facilities Committee. 
The API has appointed all twelve members of the National Executive Committee to its Central 
Committee on Radio Facilities so that the activities of the API Committee will reflect the require- 
ments of the actual users. 

The Frequency Coordinating Associations and API have agreed that the detailed frequency 
coordinating problems within the petroleum industry and with other industries with which the petro- 
leum industry shares radio frequencies will be handled by the Associations and that all presentations 
to the Federal Communication Commission concerning general policies and industry-wide allocations 
will be handled by the API’s Central Committee on Radio Facilities. 
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REPORT OF RADIO FACILITIES COMMITTEE 


Frequencies 
The FCC has assigned the following frequencies to the Petroleum Radio Service: 


Exclusive Basis 
Mc Mc Mc Mc 





25.02 33.18 48.66 48.98 
25.06 33.22 48.70 49.02 
25.10 33.26 48.74 49.06 
25.14 33-30 48.78 49.10 
25.18 33-34 48.82 49-14 
25.22 33-38 48.86 49.18 
25.26 48.58 48.90 

25.30 48.62 48.94 


Shared Basis 
Ke Mc Mc 





1,602 30.66 ¥S3-I7 
1,628 30.70 153.23 
1,652 30.74 153-29 
1,676 30.78 153-35 
1,700 30.82 158.31 
2,292 153.05 158.37 
4,637. 153-11 158.43 


Developmental Grant 
Mc Mc Mc 





456.05 456.55 457-05 
456.15 456.65 457-15 
456.25 456.75 457-25 
456.35 456.85 457-35 
456.45 456.95 457-45 
2,450-2, 500* 
3 500-3 , 700* 
6,425-6,575* 
II, 700-12, 200* 


* The exact frequency and the authorized bandwidth will be specified in the authorization. 


The National Petroleum Radio Frequency Coordinating Association has agreed with the geo- 
physical representatives that the frequencies 25.02, 25.06, 25.10, 25.14 and 25.18 mc shall be recom- 
mended exclusively to geophysical users and the frequencies 1,602, 1,628, 1,652, 1,676 and 1,700 kc 
shall be recommended exclusively to geophysical users insofar as Petroleum Radio Service is con- 
cerned. The frequencies 2,292 and 4,637.5 kc are available for geophysical use on an emergency basis. 
It was further agreed that the frequencies 25.22, 25.26, 25.30, 30.66, 30.70, 30.74, 30.78, 30.82, 153.05, 
153.11, 153.17, 153-23, 153-29, 153-35, 158.31, 158.37 and 158.43 would be recommended for geo- 
physical users on a “secondary sharing basis.” By “secondary sharing basis” is meant that the 
geophysical user shall be fully responsible for the avoidance of harmful interference to other petro- 
leum radio users licensed to operate on these frequencies. 

It was agreed at the National Petroleum Radio Frequency Coordinating Association meeting in 
Kansas City, Missouri on June 13, 1949 that subject to further advice from the Radio Facilities 
Committee of the S.E.G., geophysical applicants in other than the 1,600 to 1,700 kc band would have 
a final stage input power limitation of 100 watts and in the 1,000 to 1,700 kc band, a limitation of 25 
watts. Several geophysical users have pointed out that under special circumstances, higher powers 
are necessary. This will be a topic for discussion at the 1950 annual meeting of the SEG. 


Procedure 
In order to comply with paragraph 11.57 of the FCC Rules and Regulations, an applicant should 
obtain frequency recommendations from the Regional Petroleum Radio Coordinating Association 
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before filing his application for a license with the FCC. The seven regions and the names and addresses 
of the Regional Frequency Coordinating Committee chairmen are: 


Region 1: 


Region 2: 


Region 3: 


Region 4: 


Region 5: 


Region 6: 


Region 7: 


Maine, Vermont, New Hampshire, New York, Rhode Island, Connecticutt, New 
Jersey, Pennsylvania, Maryland, Delaware, Virginia, West Virginia, Massachusetts, 
District of Columbia. 
Chairman: W. A. Shipman, United Fuel Gas Company 
Box 1273, Charleston, Eest Virginia 
Wisconsin, Michigan, Illinois, Indiana, Ohio, Kentucky 
Chairman: J. D. McCullough 
Buckeye Pipe Line Company, Lima, Ohio 
Tennessee, North Carolina, South Carolina, Alabama, Georgia, Florida 
Chairman: L. C. Bomar 
Southern Natural Gas Company 
Box 2563, Birmingham, Alabama 
Arkansas, Louisiana, Texas, Mississippi 
Chairman: R. S. Caplan 
; Gulf Refining Company, Pipe Line Division 
Box 2100, Houston, Texas 
North Dakota, South Dakota, Minnesota, Kansas, Nebraska, Iowa, Oklahoma, 
Missouri 
Chairman: F. J. McElhatton 
Panhandle Eastern Pipe Line Company 
1221 Baltimore 
Kansas City, Missouri 
Montana, Wyoming, Utah, Colorado, New Mexico 
Chairman: Karl S. Hagius 
Colorado Interstate Gas Company 
Box 1087 
Colorado Springs, Colorado 
Washington, Oregon, Idaho, Nevada, California, Arizona 
Chairman: David Sheffert 
Western Geophysical Company 
1333 South Hope Street 
Los Angeles 15, California 


The letter to the Regional Association should give the following information: 

The input power to the final stage; the number of units; the fact that they are mobile; the 
general area in which they will operate; the fact that they are for geophysical use; and the allocated 
frequencies on which the equipment is capable of operating. The Committee will recommend all of 
the allocated frequencies and the FCC in issuing a license will, as in the past, include on a single 
license all allocated frequencies. A copy of the letter of recommendation from the Regional Frequency 


Coordinating Association should be attached to the license application when filed with the FCC. 


Radio Location Facilities 


The FCC has under consideration at the present time the question of establishing Radiolocation 
Service as a regular service, rather than having it on an experimental basis as in the past. This service, 
if established, will not be part of the Petroleum Radio Service and frequency recommendations from 
the Petroleum Radio Frequency Coordinating Association will not be required. Definite action on 


Revised Rules 


the matter will probably be taken during 1950. 





The new FCC Rules and Regulations are somewhat more stringent than in the past. It is essen- 
tial that geophysical users conform carefully to these Rules and Regulations in order to maintain our 
good standing with the Commission. Everyone should read FCC Rules and Regulations Part 11— 
“Rules Governing Industrial Radio Services,” a copy of which can be obtained from the Super- 
intendent of Documents, U. S. Government Printing Office, Washington 25, D. C. for ten cents. 


R. D. Wycxorr, Chairman 
W. M. Rust, JR., Vice Chairman 



























































PATENTS* 


4—ACCELEROMETER 
U.S. No. 2,484,165. C. M. Hathaway. Iss. 10/11/49. App. 4/5/45. 


Accelerometer. A‘mechanical accelerometer having a weight suspended between two liquid-filled 
bellows and having a central tube with adjustable openings to each of the bellows so that damping 
may be adjusted. 


I2—ACOUSTIC MEASUREMENTS 
U. S. No. 2,483,821. F. A. Firestone. Iss. 10/4/49. App. 6/28/45. Assign. Sperry Products, Inc. 


Inspection of a Solid Part Utilizing Supersonic Transmission. A supersonic inspection system in 
which a plate to be inspected is placed between a transmitter and receiver and all immersed in castor 
oil which attenuates standing waves without interfering with transmitted waves. 


U.S. No. 2,486,890. R. W. Stanmyre. Iss. 11/1/49. App. 5/25/46. 


Decibeloscope. A signal-intensity indicator in which the signal is rectified and applied to a number 
of parallel voltage dividers adjusted so that various fractions are applied to thyratron tubes with 
indicator lamps. 


U.S. No. 2,487,135. F. P. Herrnfeld. Iss. 11/8/49. App. 1/5/46. Assign. U. S. A. 


Amplifier for Underwater Listening Apparatus. An underwater listening system having a mag- 
netostriction hydrophone with preamplifier and an amplifier with selective band filters, the output 
being selectively applied to either headphones, loud speaker, electron-ray indicator or supersonic 
detector. 


U.S. No. 2,490,452. W. P. Mason. Iss. 12/6/49. App. 8/16/46. Assign. Bell Telephone Laboratories, 
Inc. 


Generation of Transverse Vibrations in Liquids. A cylindrical torsional vibrator made of crystalline 
ammonium dihydrogen phosphate for generating shear waves in a high-viscosity liquid. 


U.S. No. 2,491,186. E. L. Kent. Iss. 12/13/49. App. 7/12/45. Assign. C. G. Conn, Ltd. 


Apparatus for Analyzing Complex Waves. A system for analyzing a complex wave by driving in 
synchronism with the fundamental a light-shield having patterns corresponding to the harmonics 
and illuminating the patterns with a lamp energized by the wave, the transmitted light being picked 
up by a photocell whose output is analyzed by parallel filters connected to indicators. 


U.S. No. 2,491,189. T. H. Long, Iss. 12/13/49. App. 6/16/45. Assign. C. G. Conn, Ltd. 


Apparatus for Analyzing Waves: A system for analyzing a complex wave by driving in syn- 
chronism with the fundamental a light-shield having patterns corresponding to the harmonics and 
illuminating the patterns at two points displaced in phase, the transmitted light being picked up by 
two photocells whose outputs are analyzed by discriminators supplied with two quadrature register 
voltages and the discriminator outputs indicated. 


U.S. No. 2,491,190. T. H. Long. Iss. 12/13/49. App. 6/30/45. Assign. C. G. Conn, Ltd. 


Apparatus for Analyzing Waves. A system for analyzing a complex wave by driving in syn- 
chronism with the fundamental a light-shield having patterns corresponding to the harmonics and 
illuminating the patterns at two points displaced in phase, the transmitted light being picked up by 
two photocells whose outputs are fed to vector adders and indicated. 


* Abstracts by O. F. Ritzmann, Gulf Oil Corporation. 
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U.S. No. 2,492,062. R. K. Potter. Iss. 12/20/49. App. 11/5/46. Assign. Bell Telephone Laboratories, 
Inc. 


Device for Portrayal of Complex Waves. A system for recording the frequency-time pattern of 
speech waves by analyzing the microphone signal with a number of filters connected in parallel and 
whose outputs are scanned by a commutator, the filter output being used to actuate a printer bar 
against a synchronously-rotating spiral printing rotor. 


16—AIRPLANE FLIGHT INSTRUMENTS 


U. S. No. 2,484,730. L. K. Perry. Iss. 10/11/49. App. 8/21/45. 


Universal Float Inclinometer. An aircraft inclinometer having a spherical chamber with a spherical 
inertia mass with a number of bearing projections and connected to an indicator by a system of levers. 


U. S. No. 2,485,552. E. F. Aumuller. Iss. 10/25/49. App. 4/24/47. Assign. The Sperry Corp. 

Gyroscopic Artificial Horizon. A horizon gyro mounted in a U-shaped gimbal ring and having a 
balanced horizon bar pivoted on the inner sides of the gimbal ring so that no gimbal-lock of the 
gyro can occur. 


U. S. No. 2,486,402. A. Hacskaylo. Iss. 11/1/49. App. 9/13/46. 


Automatic Control System. An automatic altitude control for aircraft having a barometric rate- 
of-climb detector which actuates contacts to control the elevator servo-motors. 


U.S. No. 2,486,578. T. O. Summers, Jr. Iss. 11/1/49. App. 2/28/39 and 11/11/42. 

Gyro Vertical. A gyro vertical having a rotor spinning in a case supplied with air and having 
openings through which the air may escape to set up precessing forces, the openings being obstructed 
by gravity-controlled valves with reactive surfaces which restrain movement of the valve. 


U.S. No. 2,486,779. A. J. Fairbanks. Iss. 11/1/49. App. 11/22/43. Assign. U. S. A. 

Stall Warning Indicator. An airplane stall-warning device having a vane extending from the 
leading edge of a wing in the region of the airstream separation pgint and actuating a microswitch 
connected to an indicator. 


U.S. No. 2,487,809. G. W. Hoover and E. E. Easton. Iss. 11/15/49. App. 9/28/44. 


Combined Attitude and Directional Instrument for Aircraft. A combined artificial horizon and 
compass having a gyro-held vertical transparent light-polarizing cylinder viewed horizontally through 
a polarizing window and arranged so that the compass indication on the outside of the cylinder and 
the horizon attitude on the inside of the cylinder may be seen simultaneously. 


U.S. No. 2,489,218. R. J. Herbold. Iss. 11/22/49. App. 11/7/44. Assign. L. M. Hughes. 


Instrument for Landing Aircraft. A landing aid for aircraft using a line of lights along the runway 
center line with shields to limit the beam to the proper angle of approach and a photocell on the 
plane indicating the direction to the lights. 


U. S. No. 2,489,219. R. J. Herbold. Iss. 11/22/49. App. 12/28/44. Assign. L. M. Hughes. 


Apparatus Including an Altimeter for Aiding the Landing of Aircraft. A landing aid for aircraft 
using a line of light along the runway and an oscillating photocell on the plane indicating the direction 
of the line. 


U.S. No. 2,489,220. R. J. Herbold. Iss. 11/22/49. App. 3/15/45. Assign. L. M. Hughes. 


Light-Sensitive Altitude and Direction Indicator. A landing aid for aircraft using a line of light along 
the runway and a photocell on the plane with shields arranged so that the area of photocell illumina- 
tion will produce a course indication. 
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U.S. No. 2,489,221. R. J. Herbold. Iss. 11/22/49. App. 6/26/45. Assign. L. M. Hughes. 


Craft Locating Apparatus. A photoelectric beacon-lpcating device having two photocells with 
oppositely-tapered cathodes so that light from the beacon passing through a shield will vary the two 
tube currents and actuate a direction indicator. 


U.S. No. 2,489,222. R. J. Herbold. Iss. 11/22/49. App. 6/7/46. Assign. L. M. Hughes. 


Electric Means for Indicating the Altitude and Position of a Craft When Landing on a Runway. 
A landing aid for aircraft using a line of light along the runway and a pair of photocells on each 
wing tip with shields so that the differential cell currents produce signals which are combined into 
an altitude indication. 


U. S. No. 2,489,223. R. J. Herbold. Iss. 11/22/49. App. 6/25/46. Assign. L. M. Hughes. 


Anticollision Apparatus. A photoelectric aircraft detector using two photocells with filters so 
that one is sensitive to infrared and the other to normal sky light and indicating changes in their 
differential currents. 


U. S. No. 2,489,294. T. W. Kenyon. Iss. 11/29/49. App. 6/21/47. Assign. Kenyon Gyro & Elec- 
tronics Corp. 


Flight Altitude Indicating Instrument. A device having a gyro vertical connected by a system of 
geared shafts to a combined pitch and roll indicator. 


U.S. No. 2,492,012. R. M. Smith. Iss. 12/20/49. App. 9/1/39. Assign. Radio Corp. of America. 


Radio Frequency System for Altitude or Distance Measurement. A radio pulse-echo type of alti- 
meter in which an r-f reference signal is mixed with the pulse signal and the frequency variation in- 


dicated as rate of climb. 


U.S. No. 2,492,148. R. J. Herbold. Iss. 12/27/49. App. 5/13/47. Assign. L. M. Hughes. 


Automatic Navigating Instrument for Craft-Guidance. An automatic craft-guidance device in 
which a photocell is maintained pointing at a star and coordinated with a gyro and a chronometer 
to plot the course on a map, and arranged to maintain the course along a predetermined one marked 


on the map by a template. 


U.S. No. 2,492,371. L. J. Sivian. Iss. 12/27/49. App. 1/10/45. Assign. Bell Telephone Laboratories, 
Inc. 


Apparatus for Measuring Air Velocity. An acoustic anemometer having an obstacle which pro- 
duces noise in a wind and a microphone shielded from the wind to pick up the noise. 


48—CASING PERFORATOR 


U. S. No. 2,488,803. P. Charrin. Iss. 11/22/49. App. 5/31/46. 


Gun Perforator. A casing perforating gun in which the charges are fired in sequence by an electric 
motor in the gun unit pulling a brush through a channel and contacting the cartridges in succession. 


68—COMPUTING DEVICES 


U.S. No. 2,486,068. M. E. Shishini and M. A. H. El-Said. Iss. 10/25/49. App. 7/19/44 and 6/19/46. 


Electrical Device for Effecting the Multiplication or Division of Independent Quantities. An elec- 
tronic wattmeter in which rectifiers are used to obtain logarithmic signals which are added and 


converted to anti-logarithm by a grid-controlled triode. 
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U.S. No. 2,488,909. R. J. Hardy. Iss. 11/22/49. App. 1/14/44 and 7/8/47. Assign. Société Francaise 
Radio Electrique. 


System Indicating the Direction of Variation of an electric Quantity, and Applications. A device for 
indicating whether a varying electrical signal is increasing or decreasing by applying the signal to a 
condenser through a resistor whose terminals are connected to the grids of a double triode with bal- 
anced plate circuits and a differential indicator. 


80—CORE BARREL 


U.S. No. 2,490,512. C. L. Deely. Iss. 12/6/49. App. 3/12/46. 


Core Barrel. A core barrel in which the top of the inner barrel is on ball bearings and the bottom 
end rides against a shoulder concentric with the drill when weight is applied but rides against an 
eccentric shoulder when lift is applied so as to break off the core, and with the core catcher in a 
tapered surface whose axis is at a slight angle to the axis of the drill. 


84—CORE ORIENTATION 
U.S. No. 2,489,566. C. T. Engle. Iss. 11/29/49. App. 11/27/45. Assign. Eastman Oil Well Survey Co. 


Core Orienting Apparat s. A wire-line core barrel which cuts a groove in the side of the core and 
has a pendulum inclinometer which marks on a record disk the relative position of the groove and the 
low side of the hole. 


92—DRILL 


U.S. No. 2,485,098. T. Johnson. Iss. 10/18/49. App. 4/23/48. 


Structure Drill. A coring drill using reverse fluid circulation and having an enlargement on the 
drill stem just above the bit with openings which permit the fluid to enter an annular channel and 
an inner upward channel which carried the core to the surface. 


U.S. No. 2,485,826. P. J. Harinck. Iss. 10/25/49. App. 4/19/48. 


Well Drilling Means. A drill which drills a normal hole and also has expanding cutters on the 
side so that the hole is enlarged sufficiently to permit following up the drill with casing. 


104—EARTH AUGER 
U.S. No. 2,491,908. J. E. Roberts and A. O. Roberts. Iss. 12/20/49. App. 8/11/45. 


Earth Drilling Device. A shallow drill having a number of gear-driven earth augers arranged in a 
circle to cut interconnecting holes about a central core. 


108—ECHO SOUNDING 


U. S. No. 2,489,997. A. E. Anderson. Iss. 11/29/49. App. 3/6/40 and 9/8/43. Assign. Raytheon 
Manufacturing Co. 
Range Indicator for Multirange Recorders. An echo-sounding recorder in which the paper speed is 
adjusted by changing the radius of a crank arm and the proper scale indicated by a lamp connected 
to the arm in use. 


U.S. No. 2,490,595. E. Merten. Iss. 12/6/49. App. 6/16/47. Assign. Shell Development Co. 


Hydrophone. A moving-coil electromagnetic hydrophone in which the coil is driven by a dia- 
phragm and having inside the case an elastic tube whose interior is connected to the surrounding 
water so that immersion causes the tube to expand and compress the air in the apparatus to equalize 
pressure on both sides of the diaphragm. 
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U.S. No. 2,491,540. W. W. Wiseman and R. B. Wright. Iss. 12/20/49. App. 12/31/40. 


Frequency Variation System for Echo Ranging. An echo ranging system in which changes in 
transmitter frequency will automatically effect a similar change in the tuning of a heterodyne re- 
ceiver by obtaining both the transmitted frequency and the receiver intermediate frequency from 
the same oscillator through mixers. 


124—ELECTRICAL PROSPECTING 


U.S. No. 2,488,811. S. D. Eilenberger. Iss. 11/22/49. App. 9/20/43. Assign. Chicago Coin Machine 
Co. 


Electronic Control Device. An electrical-conductivity testing device havinz two electrodes near 
the material being tested, one electrode being connected to the input and the other to the output of 
a high-gain unstable amplifier whose intensity of oscillation is indicated. 


I132—-ELECTROMAGNETIC PROSPECTING 


U.S. No. 2,483,417. E. A. Johnson. Iss. 10/4/49. App. 10/23/41. 


Method and Apparatus for Detecting Permeable Bodies. A system for detecting magnetic bodies 
by a field coil excited with low-frequency a-c and two balanced pick-up coils connected in opposition 
to an indicator. 


U. S. No. 2,489,920. P. C. Michel. Iss. 11/29/49/. App. 7/3/46. Assign. General Electric Co, 


Metal Detector. A device for detecting metal particles in non-metallic material having a pair of 
primary coils excited by an oscillator and a pair of balanced secondary coils connected in series op- 
position to a phase-shift detector. 


136—EXPLOSIVE 


U.S. No. 2,491,692. E. J. Shimek. Iss. 12/20/49. App. 11/8/45. 

Borehole Explosive Charge. An internally-threaded sleeve for connecting a dynamite cartridge to 
the end of a loading pole and having inner and outer scorings so that the pole may be unscrewed one 
turn and pressure will collapse the sleeve outwardly to form an umbrella in the hole and keep the 
dynamite from being pulled up when the pole is withdrawn. 


U. S. No. 2,492,459. J. E. Bondurant. Iss. 12/27/49. App. 11/3/44. Assign. Phillips Petroleum Co. 


Blasting Cap Circuit Tester. An electric cap-circuit tester having three terminals, a battery and 
resistor being connected between two terminals and a milliammeter between one of these and the 
third terminal so that the tester may be calibrated and both shunt and series tests made. 


I40—FLAW DETECTOR 


U.S. No. 2,483,821. F. A. Firestone. Iss. 10/4/49. App. 6/28/45. Assign. Sperry Products, Inc. 


Inspection of a Solid Part Utilizing Supersonic Transmission. A supersonic inspection system in 
which a plate to be inspected is placed between a transmitter and receiver and all immersed in castor 
oil which attenuates standing waves without interfering with transmitted waves. 


U.S. No. 2,486,984. R. G. Rowe. Iss. 11/1/49. App. 5/7/43. Assign. The Carborundum Co. 


Vibration Apparatus for Testing Articles. A testing device which sets up vibrations in flat speci- 
mens by mounting them at nodal points, vibrating them by contact with the stylus of an electro- 
mechanical vibrator excited from a variable-frequency oscillator, picking up the vibrations as sound 
and comparing with the exciting signal. 
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U.S. No. 2,488,811. S. D. Eilenberger. Iss. 11/22/49. App. 9/20/43. Assign. Chicago Coin Machine 
Co. 


Electronic Control Device. An electrical-conductivity testing device having two electrodes near the 
material being tested, one electrode being connected to the input and the other to the output of a 
high-gain unstable amplifier whose intensity of oscillation is indicated. 


U.S. No. 2,489,860. B. Carlin. Iss. 11/29/49. App. 11/14/45. Assign. Sperry Products, Inc. 


Apparatus for Inspecting Materials by Wave Trains. A supersonic flaw detector which is made 
sensitive to flaws lying close to the surface by cutting off the receiver at the instant the transmitted 
pulse ends and turning it on a predetermined time later. 


148—FLOW METER 


U. S. No. 2,483,965. A. Chaumerliac. Iss. 10/4/49. App. 12/31/41 and 3/30/45. Assign. Ernest 
Gauthier. 


Indicator of Fluid Flow. A flow meter having a cylindrical case with a transparent end and an 
oblique-hole in the wall which directs the fluid against a spring-biased vane whose deflection is 


observed. 


U. S. No. 2,487,083. H. D. Warshaw. Iss. 11/8/49. App. 5/16/45. 


' Fluid Flow Responsive Transmitter for Telemetering Systems. A flowmeter having an orifice which 
is deflected against a spring, the orifice being carried on a magnetic armature in a pair of coils wound 
around the flow tube and connected to a differential impedance indicator. 


U. S. No. 2,490,792. K. Fischer. Iss. 12/13/49. App. 5/15/44. Assign. Fischer & Porter Co. 


Flowmeter. A rotameter type flow-meter having internal beads on the float tube and whose 
metering float has a number of inverted cups which create turbulence thereby making the indication 
independent of viscosity. 


U.S. No. 2,491,445. J. J. Cunningham, R. W. B. Johnston and R. E. Phillips. Iss. 12/13/49. App. 
2/24/47. Assign. Shell Development Co. 
Flowmeter. A device for measuring the flow of charged air-blown pulverized materials by measur- 

ing the electric charge collected on an insulated electrode or section of pipe. 

U.S. No. 2,491,998. S. J. Mikina. Iss. 12/20/49. App. 2/19/44. Assign. Westinghouse Electric Corp. 
Fluid-Flow Indicator. A flow meter in which the differential pressure across an orifice actuates 


bellows whose force is balanced by an electromagnet and the current measured. 


U.S. No. 2,492,371. L. J. Sivian. Iss. 12/27/49. App. 1/10/45. Assign. Bell Telephone Laboratories, 
Inc. 


Apparatus for Measuring Air Velocity. An acoustic anemometer having an obstacle which pro- 
duces noise in a wind and a microphone shielded from the wind to pick up the noise. 


U.S. No. 2,492,493. W. H. Misson. Iss. 12/27/49. App. 9/18/44. Assign. one-half to Frank V. Mayo. 


Generaior and Fluid Flow Meter. An electrostatic generator which indicates the flow rate or the 
nature of non-conducting material flowirg in a pipe line and having 2 pair of screens across the 
pipe, one screen being coated with insulating material and connected to the pipe and the other 
screen being bare and connected to the grid of an amplifier. 
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168—GAS ANALYSIS 
U.S. No. 2,483,829. W. D. Hershberger. Iss. 10/4/49. App. 5/28/45. Assign. Radio Corp of America. 


Microwave Acoustic Gas Analysis Method and System. A gas analysis method in which the gas 
flows through a cavity resonator excited by modulated microwaves of frequency near an absorption 
band and the resulting acoustic pressure variations picked up by a microphone and fed back to the 
microwave modulator. 


U.S. No. 2,484,207. H. E. Criner and R. A. Baudry. Iss. 10/11/49. App. 2/16/45. Assign. Westing- 
house Electric Corp. 

Gas Density Meter. A gas density indicating device having a blower which produces a gas pressure 
proportional to density, the pressure being measured by a spring bellows connected to a reluctance- 
type transducing element. 


U.S. No. 2,487,077. G. M. Shepherd. Iss. 11/8/49. App. 12/28/43. Assign. U. S. A. 

Colorimetric Gas Detection. A carbon monoxide indicator having silica gel impregnated with 
palladium sulfate, sulfuric acid and ammonium molybdate which changes color from clear yellow to 
blue on exposure to carbon monoxide. 


U.S. No. 2,488,812. L. S. Galstaun and D. D. Thomas. Iss. 11/22/49. App. 4/10/45. 

Gas Analysis Apparatus. An automatic Orsat apparatus having two electrically-operated valves 
which connect the mercury reservoir to vacuum and to atmosphere and are controlled by electric 
contacts so as to automatically reverse the flow of gas. 


U. S. No. 2,489,180. J. T. Hayward. Iss. 11/22/49. App. 4/1/39. 

Method of Detecting Gas in Well Drilling Fluids. A system for detecting and measuring com- 
bustible gas in drilling mud by separating the gas, adding a volume of air controlled by the amount 
of separated gas so as to maintain constant volume and analyzing the gas-air mixture by combustion. 


U.S. No. 2,489,893. C. Johnson. Iss. 11/29/49. App. 1/16/40. and 8/4/44. Assign. Bailey Meter Co. 


Apparatus for Purifying and Feeding Sample Gas. A gas-sampling apparatus in which the sample 
is aspirated, washed and separated from the aspirating liquid. 


172—GEOCHEMICAL PROSPECTING 

U.S. No. 2,490,642. L. B. Lipson. Iss. 12/6/40. App. 11/7/45. Assign. The Geotronics Corp. 

Method and Apparatus for Physicochemical Analysis. A method of soil analysis in which samples 
are ground and dried, irradiated with ultra-violet light, and the fluorescence radiation measured 
with a Geiger-Muller tube, and then the ultra-violet source disconnected and the inherent radio- 
activity of the samp!e measured. 

180—GRAVIMETER 

U.S. No. 2,490,628. S. G. Isserstedt. Iss. 12/6/49. App. 9/23/42. Assign. Minneapolis-Honeywell 

Regulator Co. 


Motor-Driven Leveling Support. Ar automatically-leveled gimbal support for an aerial camera in 
which pairs of mercury switches control reversible motors geared to the gimbals. 


U.S. No. 2,492,244. P. F. Shivers. Iss. 12/27/49. App. 9/24/42. Assign. Minneapolis-Honeywell 
Regulator Co. 
Leveling Support. An automatic leveling support for an aerial camera in which leveling servo- 
motors are automatically controlled by pendulums and the azimuth motor is remotely controlled by 
the pilot to correct for drift. 
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188—HYGROMETER 


U.S. No. 2,489,455. O. J. Leone. Iss. 11/29/49. App. 12/11/44. Assign. The Bristol Co. 


Determination and Control of Moisture Content in Gaseous Media. A method of humidity control 
by bringing a sample of gas to constant pressure and constant dry-bulb temperature and controlling 
the moisture content in response to the wet-bulb temperature. 


192—INCLINOMETER 


U.S. No. 2,486,529. G. Jackson. Iss. 11/1/49. App. 1/22/45. Assign. Eastman Oil Well Survey Co. 


Inclination Indicating Apparatus. A pendulum-type inclinometer in which the pendulum has a 
vertical pointer which is held away from the record by fluid pressure and raised against a record disc 
by a spring when pressure is released by stopping circulation. 


U.S. No. 2,490,785. A. S. De Vany. Iss. 12/13/49. App. 1/8/48. 


Liquid Contact Tilt Indicating Switch. An electrically-indicating inclinometer in which a fine 
stream of mercury falls on to a mosaic of insulated electrodes separately connected to indicators whose 
circuit is completed by the stream of mercury. 


196—INFRARED MEASUREMENTS 


U.S. No. 2,483,746. J. U. White. Iss. 10/4/49. App. 7/19/46. Assign. The Perkin-Elmer Corp. 


Optical Apparatus Utilizing Light of a Wave Length Above a Selected Value. An infrared spec- 
trometer for gas analysis in which short wave lengths are eliminated by diffracting them with an eche- 
lette grating whose effective grating space is the same as the longest wave length to be used. 


200—LEVEL INDICATOR 


U.S. No. 2,483,532. R. C. de Palacio. Iss. 10/4/49. App. 3/1/44 and 2/10/45. 


Automatic Level Gauge for Liquids Contained in Tanks. A remotely-indicating tank gauge having 
liquid-filled tubes leading from the top and the bottom of the tank to the two arms of a mercury 
U-tube, the tube to the top of the tank also being connected to the center of the U-tube. 


U. S. No. 2,483,914. A. L. Lawson. Iss. 10/4/49. App. 9/4/45. Assign. Cardox Corp. 


U-Tube Pressure Gauge. A gauge for indicating level of CO, in a tank and having a sight gauge 
with a splash pot at each end of the sight tube connected to the tank through a porous plug to reduce 
surges. 


U.S. No. 2,483,967. T. R. Eberwine. Iss. 10/4/49. App. 4/22/47. 


Tapping Tube and Liquid Level Indicator. A tank or barrel-tapping tube with insulated metal 
sections outside the tube connected to terminals at the top so that conductivity of the liquid from the 
tube to the sections closes circuits to indicating lamps. 


U.S. No. 2,484,690. C. A. de Giers. Iss. 10/11/49. App. 7/24/47. Assign. The Liquidometer Corp. 


Electric Liquid Level Indicating Device. A fluid level indicator for a tank having a resistor with a 
series of reed-like magnetic contact fingers along its length and a floating magnet which draws the 
contact against the resistor. 


U.S. No. 2,486,207. M. K. Richards. Iss. 10/25/49. App. 8/11/45. Assign. U. S. A. 


Liquid Level Measuring Apparatus. A system for measuring liquid level in a tank in which gas 
is bubbled from a tube at the bottom of the tank and the difference in the gas pressure between the 
bubble tube and the top of the tank indicated by a manometer. 
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U. S. No. 2,486,930. C. A. de Giers and R. A. F. Sandberg. Iss. 11/1/49. App. 12/29/45. Assign. 

The Liquidometer Corp. 

Liquid Level Gauge with Tilt Correction. A float-type liquid level gauge having three floats on 
separate arms 120° apart connected by linkages to a triangular plate which connects to the indicating 
rod through a gimbal joint. 

U.S. No. 2,488,758. B. L. Binford. Iss. 11/22/49. App. 1/26/46. Assign. Magnetrol, Inc. 

Magnetic Control Device. A liquid level control for a non-ferrous tank having an iron float and a 

magnet on the outside of the tank actuating a switch. 


U. S. No. 2,490,627. A. H. Hofberg. Iss. 12/6/49. App. 6/30/45. Assign. Radio Corp. of America. 
Photoelectric Liquid Level Indicator. A device for indicating the level of a transparent liquid in a 
sight tube by using a narrow light beam falling on a photo tube, the light beam being interrupted 
by the meniscus. 
216—MAGNETIC COMPASS 
U.S. No. 2,487,044. W. C. Cude. Iss. 11/8/49. App. 10/1/45. 

Compass. A hand compass with luminous dial and an aluminum case with copper cup to provide 
eddy-current damping and with sound-cushioning material under the pivot mounting and over the 
jewel cup to eliminate noise. 

224—MAGNETIC RECORDER 
U.S. No. 2,483,398. W. A. Brastad and L. F. Borchardt. Iss. 10/4/49. App. 3/3/45. Assign. General 

Mills, Inc. 

Recording Process Utilizing the Magnetic Field of a Current Conducted by the Record Member. A 
magnetic recording system in which the recording current flows through the record wire between 
two closely-spaced electrodes over which it passes. 


U.S. No. 2,483,729. L. B. Greenleaf. Iss. 10/4/49. App. 12/1/44. Assign. C. G. Conn, Ltd. 


Magnetic Recording Apparatus. A magnetic recorder reel having a spring cover band which 
engages the reel flanges, the band having external sockets which are engaged by fingers on the re- 
corder to move the band away from the reel when in use. © 


U.S. No. 2,484,097. E. Keller and F. Roggen. Iss. 10/11/49. App. 10/21/44 and 3/20/45. 


Magnetic Transducer with Wear-Resistant Guide Surfaces. A magnetic recording head having a 
grooved hard stone wire-guiding member with a transverse groove which carries the magnetic core. 


U.S. No. 2,484,552. M. Camras. Iss. 10/11/49. App. 7/17/44. Assign. Armour Research Foundation 
of Illinois Institute of Technology. 


Magazine for Magnetic Recording and Reproducing Devices. An easily-replaceable magnetic-re- 
corder magazine containing two reels, a recorder head, and a level wind arrangement, and having 
shafts on the reels for engaging the drive. 

U.S. No. 2,484,568. H. A. Howell. Iss. 10/11/49. App. 10/18/46. Assign. Indiana Steel Products Co- 


Magnetic Recorder Method and Means. A magnetic recorder in which base boost is attained by 
using a paper tape coated on one side with magnetizable material and having two recording-reproduc- 
ing heads one of which is on the magnetic side of the tape and the other on the paper side. 


U.S. No. 2,485,451. W. P. Lear. Iss. 10/18/49. App. 10/30/45. Assign. Lear, Inc. 
Magnetic Recorder Unit. A magnetic-recorder cabinet with removable chassis members for the 
magazine drive and the electronic components. 


U.S. No. 2,485,539. S. I. Weiss. Iss. 10/18/49. App. 6/6/45. 
Magnetic Sound Recorder Utilizing Varying Cathode Currents. A magnetic recording system in 
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which the microphone output is applied to two tubes in class B push-pull operation with recording 
coils in each of their cathode circuits 


U.S. No. 2,487,170. H. Nygaard. Iss. 11/8/49. App. 4/16/47. Assign. Frederick Hart & Co., Inc. 


Magazine Type Magnetic Recorder. A magnetic recorder unit having a driving chassis and a 
magazine with supply and take-up reels which engage shafts on the chassis driven from a flywheel 
through shiftable friction wheels. 


U.S. No. 2,488,277. C. J. Falk, R. K. Fairley and T. T. Short. Iss. 11/15/49. App. 6/15/48. Assign. 
General Electric Co. 


Magnetic Wire Footage Meter. A magnetic wire footage counter having an electromagnetic mark- 
ing head and an electromagnetic pickup head a fixed distance apart and arranged that the marking 
head is excited when a mark passes the pickup head and the pulses also counted, the gain of the 
pickup amplifier being controlled by the repetition rate of the pulses so as to correct for amplitude 
variations caused by changes in speed of the wire. 


U.S. No. 2,488,717. S. D. Eilerberger. Iss. 11/22/49. App. 11/19/45. Assign. Chicago Coin Machine 
Co. 


Magnetizable Wire Recording System and Method. A magnetic recorder in which the wire is 
transversely magnetized by passing it obliquely between two transversely located pole pieces. 


U.S. No. 2,490,053. G. O. Harm. Iss. 12/6/49. App. 8/22/44. Assign. The Brush Development Co. 


Level-Wind Mechanism for Magnetic Recorders. A magnetic recorder having a guide over which 
the record wire passes from one reel to the other and a double screw for oscillating the guide so as to 
wind the wire evenly. 


U.S. No. 2,490,771. S. J. Begun. Iss. 12/13/49. App. 9/6/45. Assign. Magnetone, Inc. 


Magnetic Recording and Reproducing Apparatus Using an Endless Spirally-Wound Magnetic 
Tape. An endless magnetic tape recorder having a magazine which rides on a phonograph turntable 
and has a guide disc to keep the spiral convolutions free and a separate magnetic reproducing head 
mounted on the phonograph board. 


228—MAGNETIC TESTING 


U.S. No. 2,483,471. E. R. Mann, S. W. Stanton and T. T. Goldsmith, Jr. Iss. 10/4/49. App. 1/24/45. 
Assign. Allen B. DuMont Laboratories, Inc. 


Process and Apparatus for Examining Materials. A magnetic testing apparatus in which the 
specimen is magnetized by a coil excited from a saw-tooth oscillator and the pickup amplifier gated 
by a signal from the oscillator, the flux density in the specimen also being automatically controlled 
by a feed-back connection. 


U.S. No. 2,489,066. R. C. @. Wiig. Iss. 11/22/49. App. 9/29/41 and 10/3/45. 


Determination of the Content of a Mineral in Ores and the Like. A device for detecting ferro-mag- 
netic material having two opposed d-c excited coils with the sample in one coil and a magnetic yoke 
between the coils with a spring-biased magnetic indicator across the yoke. 


232—MAGNETOMETER 


U.S. No. 2,485,847. O. H. Schmitt. Iss. 10/25/49. App. 9/23/44. Assign. U. S. A. 


Combination Magnetometer and Gradiometer. A magnetic direction indicator for aircraft having 
two flux-valve cores mounted on each wing tip and inter-connected so that signals proportional to 
the sum and to the difference of the field component at the wing tips may be observed. 
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U.S. No. 2,485,931. T. Slonczewski. Iss. 10/25/49. App. 4/20/43. Assign. Bell Telephone Labora- 
tories, Inc. 


Magnetic Field Strength Indicator. A magnetometer having three mutually-perpendicular flux 
valves whose outputs are squared and added by means of thermocouples or parabolic rectifiers. 


U. S. No. 2,487,047. F. C. Farnham. Iss. 11/8/49. App. 11/12/47. 


Elastic Suspension and Resilient Mounting Means fo. Magnetic Systems. A magnetic balance hav- 
ing a needle passing horizontally through a hub which is suspended by horizontal torsion filaments 
and with resilient arms which clamp the ends of the hub. 


U.S. No. 2,488,341. T. Slonczewski. Iss. 11/15/49. App. 9/25/45. Assign. Bell Telephone Labora- 
tories, Inc. 


Detection System. An aircraft magnetometer having three mutually-perpendicular second-har- 
monic flux-valves two of which are used to control the orientation of the system and their outputs 
also passed through a squaring rectifier and added to the output of the detector element to compen- 
sate for misalignment. 


U.S. No. 2,488,389. E. P. Felch, Jr., F. G. Merrill and T. Slonczewski. Iss. 11/15/49. App. 9/25/45. 
Assign. Bell Telephone Laboratories, Inc. 


Detection System. An aircraft magnetometer having three mutually-perpendicular second- 
harmonic flux-valves two of which are used to control orientation of the system and their outputs 
also passed through a squaring rectifier and combined with battery current passed through the de- 
tector element to compensate part of the ambient field and also misalignment. 


U.S. No. 2,490,102. J. H. Stein. Iss. 12/6/49. App. 5/10/46. 


Magnetic Field Angular Gradientometer. A device for indicating the angle between a magnetic 
component measured at two points and having a flux-valve at each point automatically oriented to 
zero response by a servo-motor, the motors also driving indicators on a common dial so that the 
angle between them can be observed. 


U. S. No. 2,491,736. E. M. Irwin. Iss. 12/20/49. App. 4/18/46. 


Magnetic Pickup Device and Method of Balancing the Device. A method of balancing the output 
and relative configuration of the two flux-valves of a gradiometer by rotating them into various rela- 
tive positions and adjusting the output of one. 


U. S. No. 2,492,182. G. F. Robinson. Iss. 12/27/49. App. 4/12/46. Assign. Federal Telephone and 

Radio Corp. 

A pproach.Alarm System. An automobile counting or alarm system having an open-cored solenoid 
buried in the ground and connected with a tuning condenser to the grid of a gas tube so that the 
approach of ferromagnetic material produces a phase shift and makes the tube conducting which 
actuates an alarm. 


236—MASS SPECTROMETRY 


U.S. No. 2,486,452. H. W. Washburn and C. E. Berry. Iss. 11/1/49. App. 4/30/45. Assign. Con- 
solidated Engineering Corp. 


(Mass Spectrometry. A mass spectrometer ion source in which the insulator between the collimating 
electrodes is shielded from the ion path by conducting baffles spaced from each other and connected 
to the electrodes so as to eliminate the effect of static charges on the insulator. 
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U.S. No. 2,489,344. H. W. Washburn. Iss. 11/29/49. App. 7/16/45. Assign. Consolidated Engineering 
Corp. 
Mass Spectrometry. A mass spectrometer having a suppressor electrode in the electron beam to 
suppress secondary emission from scattered electrons. 


U.S. No. 2,490,278. A. O. C. Nier. Iss. 12/6/49. App. 10/31/47. Assign. Regents of the University 
of Minnesota. 
Mass Spectrometer Tube Ion Source Assembly. A unitary ion source assembly with a flange which 
may be bolted to a flange on the spectrometer tube. 


252—MUD LOGGING 


U.S. No. 2,489,180. J. T. Hayward. Iss. 11/22/49. App. 4/1/39. 


Method of Detecting Gas in Well Drilling Fluids. A system for detecting and measuring com- 
bustible gas in drilling mud by separating the gas, adding a volume of air controlled by the amount 
of separated gas so as to maintain constant volume and analyzing the gas-air mixture by combustion. 


272—ORIENTATING DRILLING TOOLS 


U.S. No. 2, 489,788. A. Knudsen. Iss. 11/29/49. App. 8/12/46. 

Orienting Device. A photographically-recording orienting device having two balls which roll in 
annular races, one ball being magnetic and attracted to a magnet in the device and the other being 
non-magnetic and indicating the low side of the hole. 


U.S. No. 2,492,794. R. W. Goble and G. Jackson. Iss. 12/27/49. App. 8/28/44. Assign. Eastman 
Oil Well Survey Co. 


Methods of and Apparatus for Transmitting Intelligence to the Surface from Well Bores. A system 
for transmitting to the surface a signal indicating the orientation of a whipstock by attaching to the 
whipstock a radio transmitter controlled by a rolling ball switch or compass switch and coupling the 


transmitter to the drill pipe. 
276—PERMEABILITY TESTING 
U. S. No. 2,484,507. K. L. Hertel. Iss. 10/11/49. App. 4/3/44. Assign. University of Tennessee 


Research Corp. 
Controlling Fliid Flow Through Restricted Conduits. A device for obtaining a known ratio of flow 


resistance between two annular constricted passageways by adjusting the position of a piston which 
carries the inlet tube. 
288—PRESSURE GAUGE 
U. S. No. 2,483,635. C. R. A. Grant. Iss. 10/4/49. App. 7/16/45 and 10/3/46. 
Pressure Gauge. A Bourdon gauge having the free end of the Bourdon tube connected to a crank 
pin on the pointer spindle by a flexible steel strip. 


U.S. No. 2,485,515. G. P. Sutton, C. M. Wolfe and J. A. Widenmann. Iss. 10/18/49. App. 10/3/47. 
Assign. Aerojet Engineering Corp. 


Pressure Pickup. A condenser-type pressure pickup having a diaphragm and a closely spaced 
insulated condenser plate which is connected to an auxiliary parallel condenser and a coil to a coaxial 


cable lead. 
U.S. No. 2,486,135. L. M. Ellison. Iss. 10/25/49. App. 10/3/45. Assign. Ellison Draft Gage Co., Inc. 


Pressure Gauge Having a Combined Inclined and Vertical Tube. A mercury pressure gauge having 
a vertical tube with an inclined tube at the top to magnify variations and having adjustable scales 
along the tubes arranged so that the vertical scale is moved an amount equal to the vertical component 


of the adjustment on the inclined scale. 
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U.S. No. 2,486,146. C. Frondel. Iss. 10/25/49. App. 10/1/48. Assign. Cambridge Thermionic Corp. 

Pressure Responsive Transducer. A piezoelectric pressure gauge having pairs of tourmaline crys- 
tals supported by the inner electrodes with the entire unit embedded in a core of wax and hermetically 
sealed by a sheath of neoprene. 


U.S. No. 2,486,587. J. T. Callahan, Jr., D. O. Kocmich and P. F. Adair. Iss. 11/1/49. App. 8/16/44. 


Pressure Measuring Apparatus. A pressure-measuring device having a bellows attached to a 
pivoted arm with electric contacts in indicator or follow-up circuits and with the arm balanced by 
an elastic member controlled from a measuring screw. 


U.S. No. 2,486,976. W. R. Perret. Iss. 11/1/49. App. 8/15/46. Assign. U. S. A. 


Pressure Measuring Device. A vacuum gauge using a Philip’s oscillation-type gauge connected 
to a frequency meter for measuring the high frequency a-c component of the gauge. 


U.S. No. 2,489,123. P. S. Dickey. Iss. 11/22/49. App. 6/18/45. Assign. Bailey Meter Co. 

Pressure Responsive Mechanism for Pressure Measuring Apparatus. A bellows-type pressure 
gauge having a limit stop which engages the stem of a relief valve so as to open it and avoid damage 
from excessive pressures. 


U. S. No. 2,490,468. R. G. Picard. Iss. 12/6/49. App. 10/19/46. Assign. Radio Corp. of America. 
Vacuum Gauge Structure. A Philip’s gauge having a flattened metal envelope which is coated 
with caesium and serves as cathode with a magnetic field across the flat faces and a wire anode in 
the space between them. 
304—RADIOACTIVITY LOGGING 


U.S. No. 2,484,422. M. Muskat and N. D. Coggeshall. Iss. 10/11/49. App. 1/11/45. Assign. Gulf 
Research & Development Co. 


Method of Detecting Mud Films on Exposed Rock Strata. A method of locating drilling mud on 
the wall of a hole by adding sufficient radioactive tracer to the mud before drilling so that mud film 
will produce a higher radioactivity log indication than the formations. 


U.S. No. 2,487,058. S. Krasnow and L. F. Curtiss. Iss. 11/8/49. App. 10/24/39 and 3/28/44. Assign. 
S. Krasnow. 
Measuring System for Borehole Radioactivity. A method of radioactivity logging in which the 
detector is lowered through and radioactivity detected inside the drill stem. 
U.S. No. 2,488,491. R. F. Davis. Iss. 11/15/49. App. 7/19/46. Assign. Well Surveys, Inc. 


Well Logging Null Recorder. A well-log recording system in which the measured quantity is 
obtained as a voltage applied to a resistor and balanced by a current supplied from the surface and 
automatically adjusted by a servo-motor in the well apparatus. 


308—RADIOACTIVITY MEASUREMENTS 


U.S. No. 2,483,991. E. O. Wollan, L. A. Pardue and N. Goldstein. Iss. 10/4/49. App. 3/3/45. Assign. 
U. S. A. 


Radiation Exposure Meter. A photographic x-ray and gamma-ray exposure meter having a piece 
of x-ray film with a filter of metallic cadmium or metallic silver from 1 to 2 millimeters thick. 


U.S. No. 2,484,493. R. E. Fearon. Iss. 10/11/49. App. 6/29/48. Assign. Well Surveys, Inc. 


Method and Apparatus for Measuring Hardness and Intensity of Penetrating Radiation. A radiation 
measuring device having a sealed system in which an ionizable gas is circulated through concentric 
detectors between which there is an absorbing material and measuring the difference between de- 
tector currents. 








280 PATENTS 


U.S. No. 2,485,469. J. S. Allen and B. B. Rossi. Iss. 10/18/49. App. 11/6/46. Assign. U. S. A. 

Method and Means for Detecting Ionization. A radioactivity detector having an atmosphere of 
80% argon and 20% carbon dioxide and in which the electric field is below that for which electron 
multiplication takes place. 


U.S. No. 2,485,516. R. W. Thompson. Iss. 10/18/49. App. 7/10/45. Assign. U. S. A. 


Shallow Plane Proportional Counter. A proportional counter having an argon and carbon-dioxide 
atmosphere and a pair of flat parallel cathodes with anode wires between them. 


U. S. No. 2,485,586. L. Goldstein. Iss. 10/25/49. App. 2/1/47. Assign. International Standard 
Electric Co. 


Geiger Counter. A radiation detector using a Geiger-Muller counter tube with a transparent 
window at one end and a phototube for indicating the photon emission of the counter. 


U.S. No. 2,486,845. G. Herzog. Iss. 11/1/49. App. 11/21/45. Assign. The Texas Co. 


Measurement of Wall Thickness. A method of measuring wall thickness by the absorption of 
penetrating radiation with a source on one side of the wall and using two detectors on the other 
side of the wall, one of which covers a large wall area and the other a small area so that accurate 
alignment with the source may be made. 


U.S. No. 2,486,902. A. Wolf. Iss. 11/1/49. App. 1/8/46. Assign. The Texas Co. 

Measurement of Thickness. A device for measuring the wall thickness of pipe without access to 
inside the pipe and having a bracket which holds a radiation source so that the radiation passes 
through the pipe to a detector and the intensity indicated. 


U.S. No. 2,486,944. D. G. C. Hare. Iss. 11/1/49. App. 3/14/46. Assign. The Texas Co. 

Radiation Detector. A gamma-ray detector having a bundle of metal cathode tubes with trans- 
verse perforated plates in the tubes and anode wires extending axially down the tubes and passing 
through a central hole in the plates. 


U.S. No. 2,486,946. G. Herzog. Iss. 11/1/49. App. 8/26/44. Assign. The Texas Co. 
Measurement of Penetrative Radiation. A circuit for converting the pulses of a radiation detector 


to an audible sound by converting the pulses to a d-c voltage which is applied to bias the grid of 
a tube to which is also applied an audio tone and the output connected to earphones. 


U.S. No. 2,487,216. M. Blau and I. Feuer. Iss. 11/8/49. App. 2/27/47. Assign. Canadian Radium 
& Uranium Corp. 
Apparatus and Method for Measuring Movement of a Body. A system for detecting motion of a 
balance beam by attaching to the beam a radioactive material which moves close to two ionization 
chambers having a common electrode whose potential variation is indicated. 


U.S. No. 2,487,797. H. Friedman, W. A. Zisman and M. V. Sullivan. Iss. 11/15/49. App. 12/10/46 


Detection of Water in Fuels. A device for detecting water in a fuel line and having a beta-ray 
source mounted inside the line with a radiation-permeable window in the pipe and a Geiger-Muller 
counter outside, changes in intensity of transmitted radiation being used to detect contamination. 


U.S. No. 2,488,269. C. W. Clapp. Iss. 11/15/49. App. 6/19/48. Assign. General Electric Co. 


Noncontacting Thickness Gauge. A thickness gauge using a source of penetrating particles on 
one side of the material and an ionization chamber on the other with the beam modulated by a 
rotating shutter and variations in the a-c component of the transmitted beam indicated. 














PATENTS 281 


U.S. No. 2,489,133. G. Herzog. Iss. 11/22/49. App. 11/10/44. Assign. The Texas Co. 

Radiation Detecting Device. A radiation detector having a number of parallel plate cathodes 
with holes through which extend anode wires each of which is connected to a separate amplifier and 
the amplifier outputs connected together. 


U.S. No. 2,489,436. W. W. Salisbury. Iss. 11/29/49. App. 12/17/47. Assign. Collins Radio Co. 


Method and Apparatus for Producing Neutrons. A device for producing neutrons by evaporating 
deuterium through a palladium tube and bombarding with deuterium ions. 


U.S. No. 2,489,627. F. E. Dudley. Iss. 11/29/49. App. 6/9/48. 


Radiation Counter Tube. A gas-filled counter tube having a glass envelope with a central wire 
anode and a cylindrical cathode whose inner surface has longitudinal corrugations to produce an 
irregular field distribution in the tube. 


U.S. No. 2,490,298. A. Ghiorso and C. M. Gordon. Iss. 12/6/49. App. 5/13/49. Assign. U. S. A. 

Radiation Detecting Apparatus. Apparatus for measuring the radioactivity of successive samples 
which are introduced through an air lock and placed on a turntable which moves them into a gas- 
filled detecting chamber. 


U.S. No. 2,490,642. L. B. Lipson. Iss. 12/6/49. App. 11/7/45. Assign. The Geotronics Corp. 


Method and Apparatus for Physicochemical Analysis. A method of soil analysis in which samples 
are ground and dried, irradiated with ultra-violet light and the fluorescence radiation measured with 
a Geiger-Muller tube, and then the ultra-violet source disconnected and the inherent radioactivity 
of the sample measured. ; 


U.S. No. 2,491,220. E. G. Segré and C. E. Wiegand. Iss. 12/13/49. App. 9/4/45. Assign. U. S. A. 


Neutron Detector. A device for detecting neutrons in the presence of gamma rays having two 
concentric cylinders with the sample in the inner one, boron trifluoride in the space between the 
cylinders and paraffin surrounding the outer one, the inner cylinder being at a positive potential 
with respect to the outer one and the ionization current measured. 


U.S. No. 2,491,320. P. G. Koontz. Iss. 12/13/49. App. 7/27/44. Assign. U. S. A. 


Neutron Detector and Method of Making Same. A device which is made radioactive by exposure 
to neutrons and having a thin metal backing sheet on which is pressed a layer of powdered manganese 
dioxide with a plastic binder. 


U.S. No. 2,491,904. M. J. Poole. Iss. 12/20/49. App. 6/25/48. 


Electronic Detection System. A radioactivity-detecting system having a target which may be 
bombarded and its charge integrated and an adjacent detector for measuring secondary emission, the 
detector counter being triggered by a predetermined charge on the target. 


312—RADIO NAVIGATION 
U.S. No. 2,483,557. W. J. O’Brien. Iss. 10/4/49. App. 8/27/45. Assign. The Decca Record Co., Ltd. 


Radio Beacon System. A phase-comparison type radio navigation system in which the receiver 
is supplied with standard local signals whose phase relation is known in order to standardize the 
receiver indication. 


U.S. No. 2,483,558. W. J. O’Brien. Iss. 10/4/49. App. 8/27/45. Assign. The Decca Record Co., Ltd. 


Area Identification System. A radio navigation system in which three spaced transmitters radiate 
signals of different but related frequencies having a fixed multiple phase relationship and the fre- 
quencies of the signals from two of the transmitters are periodically interchanged. 








282 PATENTS 


U.S. No. 2,484,819. T. M. Ferrill, Jr. Iss. 10/18/49. App. 10/29/46. Assign. The Sperry Corp. 


Radio Navigation System. A radio navigation apparatus for a mobile craft in which the direction- 
finding loop is stabilized with a gyroscope which is caused to process in response to integrated changes 
in the radio bearing so as to compensate for lateral drift of the craft. 


U.S. No. 2,484,862. E. C. Streeter, Jr. Iss. 10/18/49. App. 2/18/48. Assign. The Sperry Corp. 


Compass Stabilized Direction Finder. A radio direction finder whose indicator is also connected 
to a compass so as to show absolute bearing. 


U. S. No. 2,485,365. F. de Fremery. Iss. 10/18/49. App. 3/6/44 and 2/11/47. Assign. Hartford 
National Bank and Trust Co. 


Method of Direction Finding by Means of Rotating Radio Beacons. A rotating-beam radio beacon 


in which the radiation pattern has a minimum and also has a frequency shift at a fixed point in the 
rotation and a return shift at another fixed point. 


U.S. No. 2,488,022. W. A. Miller. Iss. 11/15/49. App. 2/1/45. Assign. Radio Corp. of America. 


Radio Receiving and Indicating System. A glide-path aircraft-landing system using a scanning 
antenna and a synchronously-controlled c-r beam producing a symmetrical pattern whose center 
indicates the correct glide path. 


U.S. No. 2,490,050. P. G. Hansel. Iss. 12/6/49. App. 11/7/45. 


Navigation System. A radio navigation system using a dipole antenna revolving on the end of an 
arm and radiating a modulated carrier whose amplitude modulation and phase modulation are 
compared. 


316—RADIO RANGING 


U.S. No. 2,483,399. G. S. Burroughs. Iss. 10/4/49. App. 4/9/46. Assign. Federal Telecommunication 
Laboratories, Inc. 


Radio Direction Finder. A radio direction finder having two right angle loops and an omnidirec- 
tional antenna, the loop signals being fed to quadrature coils of a goniometer whose pick-up coil is 
rotated by a motor which also drives an a-c generator on the same shaft, the phase of the goniometer 
signal being compared with the phase of the generator on a c-r tube screen. 


U.S. No. 2,484,034. E. J. Isbister. Iss. 10/11/49. App. 4/24/45. Assign. The Sperry Corp. 
Interval Measuring System. An arrangement for gearing a !ow-frequency phase shifter and a 


high-frequency phase shifter to a counter-type interval indicator by having the adjustments geared 
to the respective counter wheels through differential gears. 


U.S. No. 2,484,651. H. F. Rost, K. H. Thunell, S. D. Vigren and P. H. E. Claesson. Iss. 10/11/49. 

App. 1/10/41 and 5/11/45. 

Radio Direction Finder. An automatically tracking radar in which the field is scanned by a 
transmitter and reflector focussed on a detector with a rotating aperatured shield between the re- 
flector and the detector, the shield being on the same shaft with contactors to detect variations in 
signal and control orienting motors. 


U.S. No. 2,484,824. P. G. Hansel. Iss. 10/18/49. App. 9/12/45. 


Radio Direction Finding Method and Apparatus. A radio direction finder in which the effective 
spacing of the antennas may be changed by multiplying the phase difference of the signals with a 
frequency multiplier in each antenna circuit. 
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U.S. No. 2,485,353. H. B. R. Boosman and C. J. de L. de la Sabloniére. Iss. 10/18/49. App. 8/10/40 
and 5/1/46. Assign. Hartford National Bank and Trust Co. 


Radio Direction Finder. A radio direction finder having two mutually-perpendicular loops with 
independent amplifying channels and connected to quadrature plates of a c-r tube, the system having 
a switch for connecting the loops in parallel and an amplitude and phase-correcting network in one 
of the channels. 


U.S. No. 2,485,578. C. W. Earp and J. D. Weston. Iss. 10/25/49. App. 2/3/44 and 3/22/45. Assign. 
International Standard Electric Corp. 


Automatic Radio Direction Finding System. An electronic switch for switching antenna signals in 
a radio direction finder, the tube grids being grounded and the switching voltage applied to the 
cathodes and the output obtained from the plates. 


U.S. No. 2,487,995. S. M. Tucker. Iss. 11/15/49. App. 5/26/41. 


Pulse Echo Receiver with Regenerative Feedback. A radar receiver having regenerative feedback 
applied through a multi-section filter to provide delay in order to amplify recurrent signals and dis- 
criminate against random noise. 


U.S. No. 2,489,075. N. Bishop. Iss. 11/22/49. App. 4/17/43. Assign. General Electric Co. 


Pulse Echo Testing Apparatus. A device for testing radar equipment and having a parabolic 
radiator and axially-adjustable parabolic reflector mounted on a base and with the radar transmitter 
connected to the radiator through a transmission line and reverberation observed. 


U.S. No. 2,491,542. J. R. Woodyard, E. L. Ginzton and V. R. Learned. Iss. 12/20/49. App. 9/7/43. 
Assign. The Sperry Corp. 


Object Detector and Velocity Indicator. A radio continuous wave type Doppler effect velocity in- 
dicator in which sub-audible and supersonic beat frequencies are made audible by beating with local 
oscillators of known frequency. 

U.S. No. 2,492,120. J. P. Smith. Iss. 12/20/49. App. 4/23/45. Assign. Radio Corp. of America. 


Radio Direction and Ranging System. A radar system using a facsimile recorder and in which the 
receiver gating pulse is shifted in time synchronously with the rotation of the scanning drum in the 
recorder. 


324—RECORDER 
U.S. No. 2,485,839. D. L. O’Dea. Iss. 10/25/49. App. 4/29/48. Assign. Radio Corp. of America, 


Magnetic-Photogra phic Rerecording System. A system for making a photographic record from a 
magnetic record using a circular magnetic core with two diametrically-opposed air gaps, the magnetic 
record being run past one air gap to excite the core and with a thin sheet of glass in the other gap 
which is stressed by the magnetic forces so that polarized light passing through the glass is modulated. 


U. S. No. 2,486,661 & 2. R. G. Leitner. Iss. 11/1/49. App. 9/30/42. Assign. Frank Rieber. 


Phonograph with Moving Stylus and Stationary Record. A phonograph recorder holding the record 
stationary in an inverted position and having a stylus which is driven in a spiral path at constant 
linear speed by a cone drive adjusted with the spiral follower. 


332—SEA SAMPLER 


U.S. No. 2,488,486. J. L. Worzel. Iss. 11/15/49. App. 4/11/46. Assign. U. S. A. 


Bottom Sampler. A sea-bottom sampler having an open sampling tube at the front, a weighted 
middle portion and a finned tail, with the hitch line attached at the front end of the weighted section. 
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344—SEISMOGRAPH AMPLIFIER 

U.S. No. 2,487,599. R. E. Schell. Iss. 11/8/49. App. 4/30/49. Assign. Radio Corp. of America. 

Microphonism Testing Apparatus. A system for testing a vacuum tube for microphonics by sub- 
jecting it to a mechanical jar, amplifying its response and passing it through a delayed trigger circuit, 
and indicating the output a selected time after the jar. 

368—SEISMOGRAPH TIMING 

U. S. No. 2,489,400. A. G. Cooley. Iss. 11/29/49. App. 10/23/46. Assign. Times Facsimile Corp. 

Tuning Fork. A temperature-compensated tuning fork made of two similar-shaped forks of 
different metals which are welded together at the base of the heel and at the tips of the tines. 
U.S. No. 2,490,461. R. U. McKinney. Iss. 12/6/49. App. 4/12/46. Assign. Seismograph Service Corp. 


Apparatus for Seismic Prospecting. A system for starting seismogram timing lines coincidentally 
with the shot moment by having the firing circuit completed by a relay which is closed at each 
revolution of the timing motor. 


372—SEISMOGRAPH VOLUME CONTROL 
U. S. No. 2,484,662. G. N. Wetzel. Iss. 10/11/49. App. 1/24/46. Assign. Collins Radio Co. 


Automatic Acoustic Control for Public Address Systems and the Like. An automatic control for the 
volume of a public-address system operating in the presence of noise from electric-power-driven 
machinery in which a current transformer in the power mains actuates a marginal relay to cut out an 
attenuator in the speaker circuit when the machine load increases. 


U.S. No. 2,489,126. C. H. Fay and T. J. Tvedt. Iss. 11/22/49. App. 1/27/48. Assign. Shell Develop- 
ment Co. 
Automatic Volume Control for Seismograph Systems. An avc circuit for seismograph amplifiers 
having a control circuit with a primary delay and a separate circuit to provide rapid recovery. 
376—SEISMOMETER 


U.S. No. 2,483,770. A. B. Hildebrandt. Iss. 10/4/49. App. 12/22/45. Assign. Standard Oil Develop- 
ment Co. 


Apparatus for Seismic Prospecting. A borehole seismometer having a spring-actuated clamp 
which engages the wall of the hole, the clamp being actuated by energizing a solenoid from a battery 
at the surface. 


U.S. No. 2,487,029. R. G. Piety. Iss. 11/1/49. App. 3/7/45. Assign. Phillips Petroleum Co. 

Geophone. An electromagnetic seismograph detector having two opposing annular magnetic 
circuits with a common air gap in which is mounted a moving coil wound on a mica cylinder. 
U.S. No. 2,490,595. E. Merten. Iss. 12/6/49. App. 6/16/47. Assign. Shell Development Co. 


Hydrophone. A moving-coil electromagnetic hydrophone in which the coil is driven by a dia- 
phragm and having inside the case an elastic tube whose interior is connected to the surrounding 
water so that immersion causes the tube to expand and compress the air in the apparatus to equalize 
pressure on both sides of the diaphragm. 


388—SHOT MOMENT RECORDING 
U.S. No. 2,490,461. R. U. McKinney. Iss. 12/6/49. App. 4/12/46. Assign. Seismograph Service Corp. 


Apparatus for Seismic Prospecting. A system for starting seismogram timing lines coincidentally 
with the shot moment by having the firing circuit completed by a relay which is closed at each revolu- 
tion of the timing motor. 
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428—STRAIN GAUGE 
U.S. No. 2,484,164. C. M. Hathaway. Iss. 10/11/49. App. 7/21/43. 


Electromagnetic Strain Gauge. A variable air gap reluctance bridge type strain gauge in which the 
armature is moved by one of the knife edges through a lever arm and the bridge excited by an a-c 
source which also supplies a-c to a discriminator rectifier connected to the output of the bridge. 


U.S. No. 2,485,735. L. K. Hyde. Iss. 10/25/49. App. 11/17/45. Assign. The Baldwin Locomotive 
Works. 


Deflectometer. A mechanical extensometer having a counterbalanced follower which acts on an in- 
clined surface to produce amplification. 


U.S. No. 2,485,977. R. M. Mains. Iss. 10/25/49. App. 3/11/46. Assign. U.S.A. 


Stress Measuring Device. A device for measuring forces on test models in a wind tunnel in which 
the model is suspended on a rod having filament-type strain gauges on it and protected by a stream- 
lined tube. 


U.S. No. 2,486,625. A. Allen. Iss. 11/1/49. App. 6/13/45. Assign. The Foxboro Co. 


Electric Strain Measuring Device. A peak-measuring strain gauge having a dead soft lead strip 
with its ends cemented to the test piece and a filament-type strain gauge mounted on the lead strip 
so that elongation of the lead may be measured after the test. 


U.S. No. 2,487,523. C. F. Coake. Iss. 11/8/49. App. 2/16/45. Assign. Senn Corp. 


Electric Microgauge System. An electric gauge having an armature moving between two coils 
which are in tuned-grid circuits of two tubes operating as coupled oscillators and their differential 
plate currents indicated. 


U.S. No. 2,487,681. A. Weisselberg. Iss. 11/8/49. App. 10/18/45. 


Electrical Gauging Device. A gauging device having a tapered cantilever arm whose end is de- 
flected and which has four filament-type electric strain gauges mounted on its sides. 


U. S. No. 2,491,240. A. W. Zmuda and L. F. Hope. Iss. 12/13/49. App. 6/23/45. Assign. General 
Motors Corp. 
Photoelectric Torsiograph. A device for detecting torsional vibrations in which the shaft carries 
two slotted discs one of which is fastened to the shaft and the other is carried by an inertia wheel and 
the variation of light passing through the superimposed discs measured. 


U.S. No. 2,491,251. G. I. Chinn. Iss. 12/13/49. App. 7/3/47. 


Torsion Dynamometer. A torsion gauge in which the torque is carried through a split ring, com- 
pressed air being supplied through an axial passage to a nozzle on one side of the split and impinging 
on a target on the other side and the air pressure drop indicated. 


436—SUBMARINE SIGNALING 
U.S. No. 2,484,036. J. R. Kauke. Iss. 10/11/49. App. 4/16/45. 


Magnetostriction Hydrophone. A non-directional hydrophone having a thin nickel tube inside of 
which there is a central transverse wound core with a longitudinal magnet between each side of the 
core and the end of the tube. 


U.S. No. 2,484, 626. A. C. Keller. Iss. 10/11/49. App. 7/26/46. Assign. Bell Telephone Laboratories, 
Inc. 
Electromechanical Transducer. A multi-unit piezoelectric hydrophone in which the crystals have 
different resonant frequencies and are connected in reverse so that adjacent crystals are in phase at a 
frequency midway between their resonance frequencies. 








286 PATENTS 


440—SURFACE TESTING 


U. S. No. 2,483,668. R. E. Reason and D. R. Berridge. Iss. 10/4/49. App. 3/24/43 and 6/12/44. 

Assign. Taylor, Taylor & Hobson Ltd. 

Apparatus for Measuring or Indicating Roughness or Undulations of a Surface. A surface-testing 
apparatus in which the stylus and pick-up head are carried on a traversing member which is con- 
nected to the casing by a pair of straight-line linkages so that the traversing member moves in a 
reference plane. 


U.S. No. 2,489,092. C. V. Larrick. Iss. 11/22/49. App. 9/25/46. Assign. General Electric Co. 

High-Frequency Surface Testing Instrument. A device for measuring the electrical resistance of the 
surface layer of a material and having a microwave guide with a shorting plug at one end and means 
for holding the material against the other end, and an exciting line and detector entering the side of 
the wave guide. 


U.S. No. 2,491,016. R. E. Reason. Iss. 12/13/49. App. 8/17/43 and 8/10/45. Assign. Taylor, Taylor 
& Hobson Ltd. 


Apparatus for Measuring or Indicating the Roughness or Undulations of a Surface. A surface- 
testing apparatus in which the stylus and pick-up head are carried on a supporting member connected 
to the case by radius links so that the stylus moves in a circular path. 


444—SURVEYING APPARATUS 
U.S. No. 2,490,899. P. Cohen. Iss. 12/13/49. App. 6/17/46. Assign. United Shoe Machinery Corp. 
Apparatus for Determining the Phase Relation of Sinusoidal Electric Signals. A system for detect- 


ing the phase difference between a sinusoidally-modulated transmitted light beam and its reflection 
by using the signals to trigger the sweep circuits of a c-r tube. 


448—TENSION INDICATOR 


U.S. No. 2,490,773. E. A. Black. Iss. 12/13/49. App. 11/13/45. 
Tensiometer. A tensiometer which is inserted in a cable and having a pivoted beam on one end 
of the cable and two arms from the beam to the other end of the cable, one arm being replaceable by a 
calibrated spring. 
456—THERMAL PROSPECTING 
U.S. No. 2,484,736. J. Razek. Iss. 10/11/49. App. 5/19/45. Assign. O. W. Storey. 


A pparatus for Determining Thermal Conductivity. A thermal conductivity apparatus using a slab 
of sample in contact with a slab of standard material and pairs of resistance elements at the outer 
surfaces and at the common surface, the voltage across resistances being measured so as to obtain a 
direct reading of conductivity. 


U.S. No. 2,491,192. E. J. Martin and G. G. Scott. Iss. 12/13/49. App. 11/11/44. Assign. General 
Motors Corp. 


Sealed Heat Ray Detector. An infra-red detector having a rock-salt window protected by a thin 
rubber diaphragm and an oscillating concave reflector which is periodically focussed on a thermopile. 


460—THERMOMETER 


U.S. No. 2,487,946. J. A. Senn. Iss. 11/15/49. App. 6/14/45. 

Thermal Responsive Device and Mounting Therefor. A thermal element having a bell-shaped casing 
with a bimetallic diaphragm across the open end and containing a liquid which expands through a 
pressure-transmitting tube connected at the neck. 
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U.S. No. 2,487,968. F. R. Higley. Iss. 11/15/49. App. 6/29/44. Assign. Affiliated Gas Equipment, Inc. 


Thermally Responsive Unit. A thermostatic element for lateral deflection and having a pair of 
longitudinally-bent strips with slightly concave adjacent surfaces to prevent buckling. 


U.S. No. 2,490,933. E. L. Tornquist and W. S. Guyot. Iss. 12/13/49. App. 7/19/43- 


Temperature Indicator. A color-changing temperature indicator having a solid dye-solvent which 
melts at a predetermined temperature and dissolves a dye and stains an absorbent material. 


468—TIME INTERVAL METER 
U.S. No. 2,483,556. W. J. O’Brien. Iss. 10/4/49. App. 8/27/45. Assign. The Decca Record Co., Ltd. 


Frequency Divider Circuits. A frequency divider having a tuned output circuit fed by a tuned 
regulator circuit which is conductive only when a peak of the output coincides with a peak of the in- 
put signal. 

484—TRANSDUCER 
U. S. No. 2,484,030. C. E. Hastings and H. H. Ricker, Jr. Iss. 10/11/49. App. 8/12/46. 

Electrical Deflectometer. A device for measuring deflections by moving a contact on a slide wire 

connected in a Wheatstone bridge circuit. 


U.S. No. 2,484,626. A. C. Keller. Iss. 10/11/49. App. 7/26/46. Assign. Bell Telephone Laboratories, 
Inc. 


Electromechanical Transducer. A multi-unit piezoelectric hydrophone in which the crystals have 
different resonant frequencies and are connected in reverse so that adjacent crystals are in phase at a 
frequency midway between their resonance frequencies. 


U.S. No. 2,484,960. S. R. Rich. Iss. 10/18/49. App. 3/8/46. Assign. Tobe Deutschmann. 


Phonograph Pickup Unit. A phonograph pickup having a stylus extending transversly from a 
magnetostrictive wire which is mounted in torsion between the poles of a permanent magnet with a 


pickup coil around one end of the wire. 


U. S. No. 2,485,405. B. Olney, F. H. Slaymaker and W. F. Meeker. Iss. 10/18/49. App. 4/21/44. 
Assign. Stromberg-Carlson Co. 


Dipole Microphone. A telephone operator’s headset having two tubes from the mouth piece to a 
pressure-gradient microphone in the same case with receiver. 


U. S. No. 2,485,432. L. B. Cornwell. Iss. 10/18/49. App. 11/28/45. 


Magnetic Phonograph Pickup. A variable air gap magnetic phonograph pickup whose armature is 
resiliently suspended so that when the pickup head rests on the record the armature will bein register 


with the pole pieces. 


U.S. No. 2,485,722. W. S. Erwin. Iss. 10/25/40. App. 1/31/45. Assign. General Motors Corp. 


Crystal. A piezoelectric crystal for imparting mechanical vibration to a load and having tapered 
width and thickness so as to suppress the formation of resonant vibrations. 


U.S. No. 2,486,099. B. B. Bauer. Iss. 10/25/49. App. 3/14/46. Assign. Shure Brothers, Inc. 


Phonograph Pickup Having Fulcrum Suspended Drive Arm. A phonograph pickup in which the 
stylus mounting rotates freely in unstressed flexible bushings and is supported by a short vertical arm 
of elastic material. 
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U.S. No. 2,486,146. C. Frondel. Iss. 10/25/49. App. 10/1/48. Assign. Cambridge Thermionic Corp. 

Pressure Responsive Transducer. A piezoelectric pressure gauge having pairs of tourmaline crystais 
supported by the inner electrodes with the entire unit embedded in a core of wax and hermetically 
sealed by a sheath of neoprene. 


U.S. No. 2,486,150. C. K. Gravley. Iss. 10/25/49. App. 12/31/47. Assign. The Brush Development 
Co. 
Piezoelectric Transducer and Method for Producing the Same. A hermetically-sealed piezoelectric 
crystal unit in which the unit is coated with nonconducting material containing reinforcing threads 
and covered with conducting particles over which a metal covering is electroplated. 


U.S. No. 2,486,560. R. B. Gray. Iss. 11/1/49. App. 9/20/46. Assign. Erie Resistor Corp. 


Transducer and Method of Making the Same. A phonograph pickup in which motion of the stylus 
stresses a condenser whose dielectric is barium titanate in the tetragonal crystalline state. 


U.S. No. 2,487,216. M. Blau and I. Feuer. Iss. 11/8/49. App. 2/27/47. Assign. Canadian Radium 
& Uranium Corp. 
Apparatus and Method for Measuring Movement of a Body. A system for detecting motion of a 
balance beam by attaching to the beam a radioactive material which moves close to two ionization 
chambers having a common electrode whose potential variation is indicated. 


U.S. No. 2,487,523. C. F. Coake. Iss. 11/8/49. App. 2/16/45. Assign. Senn Corp. 

Electric Microgauge System. An electric gauge having an armature moving between two coils 
which are in tuned-grid circuits of two tubes operating as coupled oscillators and their differential 
plate currents indicated. 


U.S. No. 2,487,815. N. E. Lee. Iss. 11/15/49. App. 5/13/44. 

Magnetostrictive Rod Unit. A magnetostrictive vibrator having a longitudinally-vibrating rod 
whose resonance may be adjusted by varying a magnetic air gap at its ends or by electrically varying 
the degree of magnetization. 


U.S. No. 2,487,962. J. P. Arndt, Jr. Iss. 11/15/49. App. 8/29/47. Assign. The Brush Development 
Co. 
Electromechanical Transducer. A piezoelectric microphone or loud speaker using a barium titanate 
disc with a conical two-dimensional bow across its face, the apex of the cone being mechanically 
coupled to a diaphragm. 


U.S. No. 2,488,504. R. J. Rockwell. Iss. 11/15/49. App. 6/25/49. 


Electromagnetic Pickup Unit. An electromagnetic phonograph pickup in which the stylus vibrates 
a single-turn coil in a magnetic field and also a small magnetic vane in a fixed coil, the former re- 
producing vertically-cut records and the latter laterally-cut records. 


U.S. No. 2,488,586. G. Diemer. Iss. 11/22/49. App. 9/5/45 and 11/22/46. Assign. Hartford National 
Bank and Trust Co. 


Piezoelectrical Apparatus. A piezoelectric vibrator in which the two masses are mechanically con- 
nected by crystals oriented so as to have their electrodes parallel to the axis of vibration. 


U.S. No. 2,488,927. J. H. Owens. Iss. 11/22/49. App. 3/10/45. Assign. Radio Corp. of America. 


Variable Bridge Transducer and Its Combination with a Radio Receiver. A phonograph pickup in 
which the stylus moves the middle plate of a push-pull condenser connected in an impedance bridge 
circuit in the pickup head fed by a remote oscillator and with the unbalance of the bridge detected 
with a coil connected to a remote detector. 
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U.S. No. 2,488,936. W. V. B. Roberts. Iss. 11/22/49. App. 12/12/40. Assign. Radio Corp. of America. 

Frequency-Modulation Recording and Reproducing and its Combination with a Radio Receiver. A 
phonograph recorder in which the stylus is driven at constant amplitude at about 50 ke and fre- 
quency modulated. 


U.S. No. 2,489,378 & 9. H. P. Kalmus. Iss. 11/29/49. App. 3/31/45 and 4/13/46. Assign. Zenith 
Radio Corp. 
Modulated-Oscillator Type Phonograph Reproducing System. A phonograph pickup in which the 
stylus vibrates a metal plate near a coil in an oscillating circuit to produce an amplitude-modulated 
signal by changes in its “Q” quality factor. 


U.S. No. 2,490,236. H. B. Shaper. Iss. 12/6/49. App. 6/17/47. Assign. The Brush Development Co. 


Piezoelectric Transducer. A piezoelectric hydrostatic hydrophone using a series of lithium sulfate 
monohydrate crystals immersed in castor oil in a rubber housing. 


U.S. No. 2,490,273. C. H. Kean. Iss. 12/6/49. App. 11/18/47. Assign. Standard Oil Development Co. 

Structure for Magnetostriction Transducers. A magnetostrictive vibrator having a longitudinally- 
vibrating tube with a pair of wound core units inside the tube symmetrically supported on two sides 
of a transverse non-magnetic plate which also supports the tube. 


U.S. No. 2,491,390. H. F. Olson. Iss. 12/13/49. App. 10/31/46. Assign. Radio Corp of America. 


Electronic Transducer. A phonograph pickup or microphone in which a tapered anode of a 
vacuum tube is moved by an arm passing through a flexible diaphragm in the tube envelope. 


U.S. No. 2,491 391. G. M. Rose, Jr. Iss. 12/13/49. App. 12/14/46. Assign. Radio Corp. of America. 

Electronic Transducer. A transducer in which the anode of a vacuum tube is in the form of a 
tapered rod passing through a flexible diaphragm in the tube envelope to the vibrating medium and 
the cathode has a shield to focus the electrons on the rod. 


U. S. No. 2,491,794. W. S. Bachman. Iss. 12/20/49. App. 11/28/44. Assign. General Electric Co. 

Variable Resistance Phonograph Pickup. A phonograph pickup in which the stylus vibrates the 
midpoint of a strain-sensitive filament having at each end a mass in a viscous mounting and kept 
taut by springs. 


U.S. No. 2,492,186. M. F. Royston. Iss. 12/27/49. App. 7/23/46. Assign. American Type Founders, 
Inc. 
Reproducer for Hill and Dale and Lateral Cut Phonograph Recorders. A phonograph pickup having 
a coil which is oscillated vertically by hill-and-dale records and rotated by laterally-cut records, and 
with a pair of field magnets one of which may be reversed to provide the proper flux when changing 
the type of record. 


U. S. No. 2,492,255. J. O. Angehrn. Iss. 12/27/49. App. 12/26/44. 


Sealed-Coil Type Vibratory Magnet Loudspeaker. A loudspeaker having a small permanent magnet 
fastened to the diaphragm and vibrating in the air gap of a laminated shell-type field structure wound 
with an internal voice coil. 


U.S. No. 2,492,429. R. S. John. Iss. 12/27/49. App. 8/17/45. Assign. Pfanstiehl Chemical Co. 


Electric Translating Device. A phonograph pickup or displacement transducer made of a strip of 
polystyrene which is coated with a suspension of graphite in carbon tetrachloride, dried and then 
coated with lacquer. 
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U.S. No. 2,492,446. A. Schumann. Iss. 12/27/49. App. 5/16/44 and 9/15/45. 


Piezoelectric Phonograph Pickup Having Resilient Coupling Member. A piezoelectric phonograph 
pickup having a Rochelle salt twister element connected to the stylus through a rubber sleeve. 


496—VISCOSIMETER 
U.S. No. 2,484,761. C. R. Stock. Iss. 10/11/49. App. 4/5/45. Assign. American Cyanamid Co. 


Viscosimeter. A rotating-cup viscosimeter in which the drag on the inner cylinder is measured by 
means of an electrical resistance strain gauge bonded to an elastic supporting bar. 


U.S. No. 2,485,424. P. B. Weisz. Iss. 10/18/49. App. 7/2/47. Assign. Socony-Vacuum Oil Co., Inc. 


Viscosimeter. A direct-reading rotating-disc viscosimeter in which the disc is driven by a Selsyn 
motor which is controlled from a Selsyn transmitter driven by a synchronous motor, the drag of the 
disc being read on a meter in the Selsyn. circuit. 


U.S. No. 2,491,639. W. G. Bechtel and C. C. Kesler. Iss. 12/20/49. App. 1/9/48. Assign. Corn In- 
dustries Research Foundation. 


Viscometer. A device for measuring the viscosity of thixotropic liquids having a container in which 
the material is constantly stirred and the torque required to drive a constant-speed impeller measured. 


500O—VOLTMETER 
U.S. No. 2,490,579. D. H. Clewell. Iss. 12/6/49. App. 7/12/46. Assign. Socony-Vacuum Oil Co., Inc. 


Direct-Current Measuring System. A voltmeter for measuring electrolytic potentials in which the 
potential is applied through a resistor to one plate of a continuously-varying capacity which is in the 
input circuit of a high-gain inverse-feedback amplifier whose output is connected to a balancing re- 
sistor between the other condenser plate and ground. 


51 6—WELL SIGNALING 


U.S. No. 2,492,794. R. W. Goble and G. Jackson. Iss. 12/27/49. App. 8/28/44. Assign. Eastman Oil 
Well Survey Co. 


Methods of and A pparatus for Transmitting Intelligence to the Surface from Well Bores. A system for 
transmitting to the surface a signal indicating the orientation of a whipstock by attaching to the 
whipstock a radio transmitter controlled by a rolling ball switch or compass switch and coupling the 
transmitter to the drill pipe. 

520—WELL SURVEYING 


U.S. No. 2,484,151. R. F. Brownell. Iss. 10/ 11/49. App. 3/12/48. 


Distance Measuring Device. A distance-measuring device having two wheels and sprockets con- 
nected by a calibrated perforated belt. 


U.S. No. 2,488,277. C. J. Falk, R. K. Fairley and T. T. Short. Iss. 11/15/49. App. 6/15/48. Assign. 
General Electric Co. 


Magnetic Wire Footage Meter. A magnetic wire footage counter having an electromagnetic mark- 
ing head and an electromagnetic pickup head a fixed distance apart and arranged that the marking 
head is excited when a mark passes the pickup head and the pulses also counted, the gain of the pickup 
amplifier being controlled by the repetition rate of the pulses so as to correct for amplitude variations 
caused by changes in speed of the wire. 
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Seismicity of the Earth and Associated Phenomena, by B. Gutenberg and C. F. Richter. Princeton Univ. 

Press, 273 Pp. 1949. 

This volume is practically a necessity for any seismological observatory and should be of consider- 
able value to underwriters of earthquake insurance in all parts of the world. It furnishes an unusually 
complete statistical picture of the seismicity of the earth. This is important, because major earth- 
quakes occur chiefly in areas of previous seismic activity. In addition, the book constitutes an excel- 
lent survey text on the subject of earthquakes, furnishing a very complete list of references as well 
as a compendium of most of the large earthquakes of the forty years previous to 1947 and includes 
their epicenters and origin times. Tables listing the most important shallow focus or normal earth- 
quakes, earthquakes of intermediate focal depth, and deep focus earthquakes are included in this book. 
Regional lists are also included of shallow earthquakes for each of 48 geographical regions, and of 
intermediate and deep focus earthquakes for each of 31 geographical regions, as well as a tabulation 
of active volcanoes. 

Since the epicentres and origin times for the earthquakes listed are based on instrumental read- 
ings at various stations, the authors have drawn on individual station bulletins as well as on such com- 
pilations as the International Seismological Summary published at Oxford University, the Bulletin 
of the Union Géodésique et Géophysique International published by the Bureau Central at Stras- 
bourg, the Preliminary Bulletin of the Jesuit Seismological Association, and the Seismological Bulletin 
of the U. S. Coast and Geodetic Survey. Epicenters, origin times and focal depths listed in any of the 
data compilations were accepted only after careful inspection and possible revision. 

The book contains world maps showing the epicentres of class “‘a’”’ shallow earthquakes, and class 
‘‘a” and ‘‘b” deep focus earthquakes. These maps emphasize the high seismicity of the Circum-Pacific 
Belt compared with that of the balance of the world, and the localization of deep focus shocks. In addi- 
tion, there is a wealth of detailed maps of the fifty-odd geographic divisions into which the authors 
have separated the earth’s surface. The authors have devoted considerable attention to the frequency 
of earthquakes both regionally and over the whole earth. They find that on the average a million true 
earthquakes occur per year, releasing energy of the order of 10® kilowatts, which is of the same order 
of magnitude as the estimated annual flow of heat from the interior to the surface of the earth. 

There is a brief but pointed discussion of the overall structure of the earth, with special emphasis 
on crustal structure. Continental structure, with its associated sedimentary, granitic, and basaltic lay- 
ers attaining a maximum overall thickness of 80 km. under some mountain masses, is contrasted with 
Pacific basin type structure, where the granitic layer is absent and the basaltic layer is covered by a 
very thin sedimentary veneer. 

The volume concludes with a discussion of tsunamis, that is sea waves of seismic origin, and some 
consideration of the mechanism by which earthquakes relieve the stresses in the crust of the earth. 
This chapter more or less synthesizes the relation of earthquakes to our present knowledge of the 
earth’s architecture. All in all the book is an invaluable and authoritative addition to recent literature 


on the earth sciences. 
CornELius G. DAHM 
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“Union Géodésique et Géophysique Internationale, Association de Seismologie: Comptes Rendus des 
Séances de la Huitiéme Conférence a Oslo (17-28 August 1948). Strasbourg (1949) (Minutes of 
the meetings of the Seismological Section, International Union of Geodesy and Geophysics, at 
Oslo, August, 1948)., 192 pp. 

The Oslo conference of the International Union of Geodesy and Geophysics in 1948 was the first 
general meeting of this outstanding organization since the ill-timed sessions at Washington in Sep- 
tember 1939. Because of the obvious need for international cooperation in earthquake seismology, the 
Union’s Section on Seismology has performed a most vital function in providing a clearing house for 
seismologists of all nations. The numerous technical papers are presented only as abstracts or summar- 
ies, but the progress reports submitted to the Union by the representatives of each member nation 
are printed in full and taken together comprise an excellent summary of the world’s seismological 
activities (exclusive of Russia) during the interval 1939-1948. 

The presidential address by Robert Stoneley, noted British seismologist, is mainly a resume of the 
problems still faced by members of his profession. ‘‘It is the aspiration of seismologists,’’ he says, ‘‘to 
be able to interpret in detail the whole record of an earthquake.” This statement will undoubtedly 
sound familiar to those who have undertaken to interpret the usually simpler records from artificial 
earthquakes created in seismic prospecting. He paints so pessimistic a picture of the difficulties and 
complexities involved in the complete analysis that the reader is left with the feeling that the aspira- 
tion is a vain one for the foreseeable future. 

The original papers were much too diversified in scope for enumeration here although a larger 
number appeared to be on microseisms than on any other single subject. As might be expected, there 
was virtually nothing on seismic prospecting. Many of the reports from the member nations indicate 
how seriously the war interrupted the continuity of recording at many of the world’s leading seismo- 
logical stations. The difficulties ranged from shortages of photographic paper to destruction of entire’ 
stations by bombing. The Japanese report expresses regret that the wartime incidence of destructive 
earthquakes in Japan was not reduced in the same measure as the recording facilities. 

The minutes are mainly in French and English, with one report in Spanish. Many of the pro- 
ceedings are reported alternately in French and English, the language switching either way between 


successive paragraphs. 
MILTON B. DoBRIN 





Canadian Geophysical Bulletin, National Research Council of Canada, Vol. 3, No. 1 (January-March, 

1949). 

Issued quarterly by the Associate Committee on Geodesy and Geophysics of the National Re- 
search Council of Canada, the Canadian Geophysical Bulletin summarizes current Canadian geophy- 
sical activity and provides a bibliography, with reviews, of recent publications relating to geophysics 
in Canada. This issue of the Bulletin covers the work carried on during the first quarter of 1949. Both 
governmental and commercial investigations are covered. 

From this issue one learns that the structure of the Canadian shield is being studied seismically 
southward and eastward of Kirkland Lake utilizing mine blasts and rock readjustments, a project in 
part paralleling the location of fault blocks in the South African Rand using the seismic recordings of 
mine blastings. Further active study by seismic means of the rock burst problem within the mines at 
Kirkland Lake and Sudbury has been discontinued. 

Airborne magnetic work was carried out by the Ontario Department of Mines in an area of 
lenticular magnetites, latitude 44°20’ to 45°15’, longitude 77°30’ to 78°00’, and in the Allard Lake 
area, north shore, lower St. Lawrence, where titanium bearing ilmenites are found associated with an- 
orthosite intrusions into paragneisses. In the latter case no new deposits were found, but there were 
clear indications over the known ore bodies. The marked north marginal lows clearly evidenced the 
flat south dip of the ilmenites. Airborne work at Kirunai in Sweden by the Hans Lundberg Company 
located promising anomalies in an area where considerable surface work had already been done. The 
same company mentions further experimental work with airborne and mobile electrical methods re- 
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cording changes in electromagnetic field. Ground magnetic work by the Ontario Department of Mines 
in a prospective gold area, Groundhog River, failed to separate a broad rhyolitic series from bordering 
andesites. 

The work of the Dominion Observatory in extending its network of magnetic stations in the Arctic 
locates the north magnetic pole in Northern Prince of Wales Island and indicates that it is moving 
northward at approximately 5 miles a year. 

A test of Shoran by comparison with geodetic triangulation over established geodetic lengths of 
over 200 miles indicated a possible accuracy of better than 1 in 30,000, requiring, however, 16 single 
line crossings. This is a very acceptable standard for secondary triangulation and should permit 
control to be extended rapidly into North Central Canada. Field gravimeter exploration work was 
conducted during the past year at the Labrador iron deposits, East Sullivan, Quemont and Lynn Lake 
sulphide deposits, and in Alberta and Saskatchewan. 

Field exploration for uranium has utilized essentially portable Geiger counters applicable only 
through a foot or so of cover. It is noted that the presence of rocks containing K“ may give high Geiger 
recordings. Tests of the radioactivity of certain batholithic bodies give some evidence that there can 
be increased radioactivity associated with hydrothermal mineralization. 

ARTHUR A. BRANT 





Prospecting for Uranium. Published by the U. S. Atomic Energy Commission and the U. S. Geological 
Survey, pp. 123. (1949). 


This pocket-sized, carefully worded booklet provides authoritative information for prospectors 
and other interested persons wishing to obtain a general knowledge of all phases of the occurrence, 
identification, and sale of uranium-bearing ore. Uranium is the only naturally occurring substance 
that can be used today as a basic raw material in the large-scale production of atomic energy. Although 
more than 100 uranium-bearing minerals are known to exist, the main production of uranium comes 
from (1) the primary minerals pitchblende and uraninite, which are characterized in general by a dark 
brown or black color, a dull, pitchlike luster, and a high specific gravity and are usually found in vein 
deposits or pegmatities, and (2) several secondary minerals, including carnotite, which are character- 
ized by bright yellow, orange, and green colors and which may occur in almost any rock type, usually 
as earthy or powdery masses, as groups of very small crystals, or as flat plates. 

Vein deposits of uranium, which occur in the Great Bear Lake (Canada) and Katanga (Belgian 
Congo) regions, usually form well-defined mineralized zones. They consist predominantly of pitch- 
blende accompanied frequently by sulfides of cobalt, nickel, bismuth, and copper, and possibly one or 
more of the precious metals (gold, silver, platinum), as well as secondary uranium minerals. Deposits 
of uranium in sedimentary rocks, notably sandstones, shales, and phosphates, possess unique char- 
acteristics. Deposits in sandstones, such as are found in the carnotite ores of the Colorado Plateau 
region, usually occur discontinuously over comparatively large areas. The individual ore bodies differ 
from each other in size and grade, and are spotty in distribution. In contrast to this type, deposits in 
shales, which occur in Sweden, the Soviet Union, and Tennessee, and deposits in phosphates, occuring 
for example in Idaho, Montana, and Florida, are usually continuous throughout an entire layer or bed 
and are rather uniform in grade and thickness. However in the latter cases their grade is usually lower 
than that of the Colorado Plateau carnotite deposits. Except where uranium occurs with thorium 
minerals, placer deposits of uranium are rare. Most pegmatites contain insufficient uranium to make 
it feasible to mine them for this metal. 

Prospecting for uranium in the field involves tests for either fluorescence or radioactivity. Al- 
though most uranium minerals in their natural state do not fluoresce in ultraviolet light, a bead test 
using lithium fluoride or sodium fluoride gives a bead that fluoresces to a bright yellow green if as little 
as 0.05 per cent of U3Os is present. As the bead test has certain limitations, it is used most effectively 
when combined with radioactivity tests, such as photographic scintillation, electroscope,’and Geiger- 
counter tests. 

When the Geiger counter is used in prospecting, the first step should be to establish the back- 
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ground count for the general area under observations. This count, caused mainly by cosmic rays and 
partly by minute quantities of radioactive elements that are present nearly everywhere on earth, 
varies with the sensitivity of the counter and with the topography and geology of the area. In general, 
the background count is higher over some rocks, granite for example, than over others such as lime- 
stone. During reconnaissance work, if an area is found in which the counter registers two or three times 
the background count a close examination should be made to determine the precise source of the radio- 
activity and to ascertain whether a grid should be established and a radioactivity contour map com- 
piled. As it is not possible to say what minimum reading a counter should give to indicate commercial 
quantities or grades of uranium ore, it is a matter of primary importance to obtain readings in a speci- 
fic area in terms of the background count. If the radioactivity of any particular rock is four times the 
background count, a representative sample should be taken for testing by a commercial assayer or 
by a Government agency. 

When uranium is found in commercial concentrations, it may be mined and sold either to the 
U.S. Atomic Energy Commission directly or to any other person or company within the United States 
provided both the buyer and the seller are licensed by the Commission. Detailed instructions on li- 
censing procedures, how to sell uranium ores to the Commission, the grades of ore desired and prices 
paid for them, as well as regulations covering the $10,000 bonus payment, public land laws, and special 
government rights and powers relating to uranium are also given in the booklet. 

KENNETH L. Cook 





Grundzulge der angewandten Geoelekirik (Fundamentals of Geoelectrical Prospecting) by Doz. Dipl. 
Ing. Dr. Volker Fritsch. Published by Manzsche Verlags- Und Universitatsvuchhandlung, Wien 


1949, 412 pp. 


This book is very useful as a reference and presents a systematic and thorough review of almost 
every geoelectrical method that has been used in applied geophysics. It is the only book o¢ this type in 
the field of electrical prospecting with which the reviewer is familiar. In keeping with the detailed and 
extensive presentation of these many methods, an exhaustive bibliography of approximately 1,000 
items is included. This bibliography should be particularly useful to those engaged in research in geo- 
electrical methods, as well as in its application. However, as might be expected in a compilation of this 
scope, certain minor discrepancies appear. For example, no reference is made in Section 1, which in- 
cludes other reference works and compendia, to Chapman and Bartel’s comprehensive treatise on 
geomagnetism. In addition to the chapters in their work that deal with geoelectrical methods and 
theory, both from the pure and applied phases, it is difficult to see how geomagnetism can be ignored 
when endeavoring to work with geoelectricity because the two are inseparable. 

Although this work deals primarily with geoelectrical methods, the introductory chapter includes 
a very interesting discussion, that might be called almost philosophical in nature, regarding the limita- 
tions and potentialities of geophysical methods in general, as well as defining both pure and applied 
geophysics. The opinion is also expressed that geophysical methods can never have unique solutions 
and that oil, water and minerals cannot be detected directly because the values of the various phy- 
sical characteristics of these materials overlap. 

This volume would be a very worthwhile addition to the library of any practicing or teaching 
geophysicist, geologist, and civil engineer, irrespective of some of the constructive criticism that 
appears in the remainder of this review. It is unfortunate that language difficulties will probably limit 
the wide spread use of this book. However, a factor tending to mitigate this action is that it contains 
over 400 sketches, illustrations, and both schematic and circuit diagrams of the equipment used and 
the results obtained. The mathematical treatment is rather simple and for the most part involves 
only a knowledge of algebra and trigonometry. 

In spite of the all-inclusive nature of this book, the reviewer believes that a separate section on 
anisotropic effects and telluric current phenomena would have added greatly to its usefulness, al- 
though references to these subjects are made. Similarly, the difficulties frequently encountered with 
polarization effects of electrodes do not seem to be sufficiently stressed even though a separate section 
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is devoted to the effect of meteorological factors on reproducibility of observations, particularly of 
resistivity measurements. 

One of the few geoelectrical methods which does not receive the detailed treatment that it might 
is the one utilizing electrical transients. This subject is covered in approximately four pages although 
the reason for this brief treatment given by the author is that ‘‘Zur Zeit stehen alle diese Methoden 
noch mitten in der Entwicklung, wenngleich es an praktischen Erfolgen schon nicht mehr fehlt,” 
(these methods are still in the development stage, although having proved themselves to have prac- 
tical application). Most of this space is used in describing in some detail the work of Braun and the 
methods of Klipsch, and briefly touching upon that of Statham. No mention is made of the work of 
Evjen, Lewis and Blau although some of their papers are listed in the bibliography. In addition, in 
this connection, one reference to Lewis is incorrectly listed as Bradley, L. W., instead of Lewis, Brad- 
ley W. 

A very interesting chapter on interpretational methods, including the semiquantitative aspects 
and the discussions of actual field applications, is also presented as well as one on special problems in 
geophysics, hydrology, mining and foundation engineering. The use of electrical methods in deter- 
mining the thickness of glaciers, the presence of caves, mine workings and buried conduits, and in the 
study of lightning is included in this chapter. A chapter is also included which describes the principles 
involved in planning geophysical surveys in general, and geoelectrical methods in particular, with a 
section on cost factors. 

RicHarD A. GEYER 





“Recent Advances in the Technique of Submarine Gravity Surveying,” R. I. B. Cooper, Proceedings 

of the Royal Society, Series A. V. 197. pp. 523-45. 

The advances discussed in this paper are (1) a servo-mechanism for stabilizing the Meinesz 
Pendulum Apparatus, (2) an automatic depth recorder capable of recording to about 1 foot, (3) Decca 
navigation scheme, and (4) taut wire measurements of distance travelled by the submarine over the 
ground. 

Meinesz showed that if two isochronous pendulums were swung from the same support with a 
180° phase difference, the sway of the support could be eliminated. He also showed that the difference 
between the deflections of two isochronous pendulums swinging from the same support was unaffected 
by a motion of the support to a first order, provided the period of motion of the support is long com- 
pared to that of the pendulums. He used these two principles in his submarine gravity apparatus, 
swinging three isochronous pendulums from the same support. In observations at sea the center 
pendulum is left motionless and the two outer pendulums are started with equal amplitudes in oppo- 
site phase. The difference between the motion of each outer pendulum and the central pendulum is 
obtained optically and the resultant trace called a ‘‘fictitious” pendulum. Among the corrections to 
be applied are those for arc: 


6T2=1/1671(a?+a2?+ 3a, a2 cos (¢2—d1) +202? cos? (¢2—¢) 
and for deviation from isochronism: 
6T2=(T2—Tia, a2 cos (¢2—¢)/a 
where 71, 72= periods of respective pendulums; a, ¢2=amplitudes of fictitiouspendulum and pendulum 
2; and ¢, ¢2=phases of same. 


Cooper shows that under distrubed conditions these corrections can be large, but that if suitable 
means are employed to make a2=0, these reduce to 


67,=1/167 ja? 
and 
6T2=0. 


He then deduces the necessary design equation for a suitable servo-mechanism utilizing a part of 
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the light beam of the middle pendulum trace, i.e., that which measures a2, as a control element, keep- 
ing the practical limitations of design in mind. 

The apparatus used to achieve the results fed the part of the light beam from the middle pendu- 
lum through a paddle-wheel chopper, then to a photocell. The output of the photocell was ampli- 
fied in a two stage amplifier, rectified, and fed to a power amplifier and cathode follower which 
operated an electromagnet. The electromagnet was mounted on the gimbal frame and attracted an 
armature mounted on the pendulum apparatus. : 

Tables are given comparing observations with and without the stabilizer for artificial disturbances 
and for the base-station swings before and after the cruise. The maximum discrepancy of these tests, 
equivalent to 1.2 milligals, was obtained between the means of four runs with the stabilizer and four 
without on the final base-station swings. At sea, the gravity differences between swings with the stabil- 
izer were +1, —3, —5,0, —2, —2, +1, +0.5, and —4 milligals for respective runs. 

Two attempts were made to take observations on the surface in exceptionally calm weather. In 
both cases the knife edges slipped on the supporting planes. It is surprising that large changes of per- 
iod were not observed after these tests. 

It can hardly Le said that the stabilizer has been given an adequate test, for the author states in 
another place: “‘During the cruise such fine weather was experienced that the second order corrections 
even on shallow dives were smaller than the probable error of uncorrected gravity.” It is doubtful if 
the time saving in the record computations is sufficient to make it desirable to provide the additional 
space and maintenance that this stabilizer would require. 

The automatic depth recorder is described as recording from an aneroid bellows the differential 
pressure between an air chanber set to approximately the mean depth of the dive at the start of each 
dive and the pressure outside the vessel. A rubber diaphragm separater is used to transmit the sea 
pressure to an air column connected to the aneroid element. The movement of the bellows is recorded 
electrically on an Esterline-Angus milliameter. Calibration is accomplished by injecting small quanti- 
ties of compressed air to the air chamber and recording the pressure change in the chamber by a suit- 
able gauge, the recorder responding with a shift of axis. The scale is 2 mm/ft with a range of +25 
feet. Wave fluctuations are recorded as well as depth fluctuations. It is clear that a depth recorder is a 
great asset to submarine gravity surveys and should be included on all future cruises. 

The Decca navigation system is not described in detail. It uses the phase difference between 
master and slave stations to place the observer on a system of hyperbolas. It is difficult in general to 
keep track of unit phases or “‘lane numbers” and is particularly difficult in the case of submarines. A 
system of lane identification is in existence but not available for these observations. Positional accu- 
racy of 50 yards is claimed. Whenever possible navigational systems such as Decca or Loran should be 
used for all gravity surveys at sea. 

The taut wire gear consists of an 18-pound cast iron sinker attached to a 0.75 mm. wire. This 
sinker can be ejected from a submerged submarine. After the sinker has lodged on bottom, the wire 
paid out can be measured on a meter wheel and a record of distance versus time kept. It is pointed out 
that this system can be used only in water depths that are small compared with distances travelled. 
It is claimed that variations in speed of one-half a knot east to west were observed at some double sta- 
tions which would have led to errors of 2.5 mgal. Due to the extremely limited applicability of this 
method and the availability of radio navigation aids in most shallow water areas, this system will prob- 
ably not be of great importance to submarine gravity measurements at sea. 

Limited laboratory tests of the second order Browne terms are described, confirming the Browne 
theory for 5 second periods but giving anomalous results for 3.1 second periods. This latter result is 
probably due to periods of the order of those of the main pendulum being introduced by the crude 
experimental procedure. 

J. Lamar WorzEL 
Columbia University 
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‘‘Aerial Magnetic Survey of Vredefort Dome in the Union of South Africa,” by Oscar Weiss, Mining 
Engineering, Vol. 1, No. 12, pp. 433-438, 1949. 


This is an interesting demonstration of the mapping of geological structure by means of magnetic 
anomalies. The famous Witwatersrand system crops out near Johannesburg, dips southerly between 
younger series, then is exposed again sixty miles to the southwest where it surrounds the granitic 
Vredefort dome. : 

This dome is a huge, granite plug, twenty-five to thirty miles in diameter. Less than half the 
dome is exposed, since the rest is covered by younger dolerites and sediments. The Lower Witwaters- 
rand shales give rise to strong positive anomalies at Johannesburg but cause strong negative anomalies 
of one to two thousand gammas when mapped at Vredefort by the airborne unit. (The author desig- 
nates an anomaly positive when it increases the numerical value of the earth’s main magnetic field.) 
The negative anomalies exist over all but the southern edge of the dome, where the anomalies are posi- 
tive. The author submits that the negative anomalies are caused by negative polarization, and that the 
polarization is in turn the result of heating and deformation by sills that are known to have volumin- 
ously invaded the shales. This view is substantiated in part by gravity data from an older survey. 
The gravity anomalies are lower in the area of positive magnetic anomalies, thus indicating that here 
the shales do not contain the heavier sills. Furthermore, in the area of positive anomalies, the overly- 
ing Karroo sills are absent. Both the positive and negative anomalies are asymmetrically located 
with reference to the outcrops of the shales and they are used to confirm the geologically mapped dips 
which show the overturning of the shale system. Another application of the magnetic data is to predict 
that the almost vertically dipping shales will be cut off at depth by faults. Faulting would cause a 
system of opposite poles to be formed along the base of the shales. This is one way to account for the 
decrease in amplitude of the negative anomalies in the northeast. 

The article is not exhaustive in its presentation of the geological and geophysical results but it is 
commendable because of the interesting relationships developed between the geophysical data and 
the geology. Some minor details may be criticized. For example, the author points out that a certain 
problem can be solved by recording the magnetic anomalies at two or three different heights. It should 
be noted here that if an anomaly is completely mapped at one elevation, no additional information is 
obtained by mapping it at another elevation. (Henderson and Zietz, in the October, 1949, issue of 
Geophysics, conclusively demonstrated that a map can be readily transformed to another elevation 
by computation). As for the author’s magnetic map, it is somewhat unusual because the anomalies are 
restricted almost entirely to the edges of the dome. The map is contoured at 200 gammas and the sur- 
face rocks consist of various igneous and metamorphic units. It is surprising that the map is not 
more abundantly covered with magnetic anomalies. Also it would seem advisable to secure some 
shale samples and measure the direction and amount of their polarization in order to verify the sur- 
mise of negative polarization. 

NeEtson C. STEENLAND 





“Sur les oscillations rapides du champ magnétique terrestre,”’ by P. Giacomo, (On the Rapid Fluctua- 
tion of the Earth’s Magnetic Field) Annales de Géophysique, Tome 5, no. 2, pp. 171-173 (1949). 


The vertical component of the terrestrial magnetic field was recorded continuously over a ten day 
period at the Schavinsland Observatory in the Black Forest of Germany. The measuring setup con- 
sisted of a single turn loop of 250 meters (800 ft.) diameter connected to an aperiodic galvanometer. 
The time rate of change of the field was measured rather than the field itself. 

The records showed two types of relatively rapid fluctuations: 

1. Irregular fluctuations, of duration less than one hour, and a few y/min. in amplitude. These 
same fluctuations could also be seen in ordinary magnetic measurements. Therefore this observation 
may be of interest to petroleum geophysicists. 

2. Relatively regular oscillations of a few y/min., the frequency of which is between 1 and 10 
cycles per minute. 

Husert Guyop 
Houston, Texas 
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“‘The Magnetic Field Within the Earth,” by E. C. Bullard, Proc. of the Royal Soc. London, Vol. 197, 
No. 1051, pp. 433-453 July 7, 1949, 


In 1919 Larmor proposed that the magnetic field of the earth might be maintained “‘in a way 
analogous to that of a dynamo.” Bullard examines various systems that might cause motions within 
the earth and result in the interaction of currents and magnetic fields. 

The slowing down of the whole earih by tidal friction is an obvious choice. In this slowing down 
process the core would be expected to lag behind the solid part but Bullard states that the induction 
caused by tidal motion produces no appreciable field so that the ‘‘field produced indirectly, by the 
slowing of the core, will be smaller still.” 

Irregularities in the rate of earth rotation have become known from the apparent errors they have 
caused in the positions of solar bodies, but neither slow changes, sudden changes, nor Newcomb’s 
‘great empirical term” have appreciable magnetic effects. 

Precession and nutation are also examined. Nutation is at once dismissed as having negligible 
effect. Poincaré has shown that the ellipticity of the earth is sufficient to cause the earth to behave 
rigidly in precession and this demonstration is accepted for the time being. 

Convection currents on the other hand are assumed to be of importance. They are considered to 
exist by reason of the radioactivity of meteorites. Furthermore Verhoogen has shown that a “‘rotating 
ellipsoid in hydrostatic equilibrium cannot also be in thermal equilibrium and must necessarily be 
subject to convection currents.” By assuming a very moderate amount of radioactivity in the core, a 
system of four convectional currents is devised which completes a series of reactions that culminate 
in the reinforcing of the earth’s dipole field. First the rotating material within the core intersects the 
dipole field. The resulting currents produce a field which is in turn intersected by the core material in 
convectional motion. The currents thus created produce a field which again interacts with core mate- 
rial in spinning motion. This induces currents that produce a field in turn cut by material in convection 
to produce still another current whose field now supplements the original dipole field. 

Thus, Bullard postulates a chain reaction, the existence of which started with a very small dipole 
field and built itself into an essentially steady state system. This system contains a toroidal field many 
times larger than the dipole field. Elsasser first proposed this chain reaction but thought it too com- 
plicated to be convincing. Bullard, however, demonstrates that the chain is quite acceptable after 
some general and unforced reasoning. The article does not purport to contain a rigid mathematical 
proof of the existence of all the currents and fields which are proposed. This proof, involving Maxwell’s 
equations, is outlined in part and is expected to be completed in the near future. 

NELSON C. STEENLAND 




























“Variation periodique de la gravité en un lieu.” (Periodic Gravimetric Variations at a Given Station) 
by R. Bollo and A. Gougenheim. Annales de Geophysique. Tome 5, No. 2 (1949), pp. 176-180. 






The purpose of the measurements in France reported by the authors was: 

1. To check the reliability of “North American” gravimeters, and 

2. To investigate the changes of gravity at a station, caused by the sun and moon (tidal effect). 

Similar experiments have been and are still being made in the U. S. and, to my knowledge, work- 
ers here also base their calculations on either of the following concepts: Rigid earth and actual, vis- 
cous earth. It is shown in the paper that the variation of gravity for these two earths caused by solar 
and lunar tides is in the ratio of 1: 1.147. 










HuBErtT GuyopD 
Houston, Texas 













“Tsostasy and its Meaning,” by Beno Gutenberg. Tellus, vol. 1, no. 3, pp. 1-5 (1949). 


Ever since the initial development of the theory of isostasy by Pratt and Airy almost a century 
ago, geologists have used the concept to interpret surface observations in terms of crustal adjustments 
to excesses and deficiencies of gravitational loading. With the very considerable amount of gravity 
data now accumulated, there has been a tendency for geologists to lean heavily on small departures 
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from isostatic equilibrium to support various tectonic arguments. In this brief paper, Gutenberg cau- 
tions those who make use of published isostatic anomalies as a basis for geologic deductions to bear in 
mind that such anomalies are often less precise and reliable than is generally realized. The difficulty 
lies not so much in any inaccuracy of the gravity observations from which the anomalies are calculated 
as in the reliability of the asumptions used in the calculations. Whatever the type of isostasy postu- 
lated, whether Pratt or Airy or something in between, it is necessary to assume a functional relation 
between density and depth down to about 100 km. 

Any estimate of density at depths greater than a few kilometers is obviously risky, but it is gen- 
erally agreed, according to Gutenberg, that Heiskanen’s density assumptions based on seismological 
evidence are most reliable. Reductions using them, however, are highly laborious and probably not 
feasible for organizations that must reduce great quantities of field data with limited computing per- 
sonnel and facilities. For this reason, the more recent tendency has been to assume a uniform specific 
gravity of 2.67 and a uniform thickness of 30 km for the earth’s crust, whether Atlantic, Pacific or 
continental. The supporting substratum is similarly assigned a uniform density of 3.27. This simplify- 
ing procedure, Gutenberg points out, can easily lead to errors of the order of 10 milligals. Densities 
and thicknesses in the crust vary substantially from one area to another and laboratory evidence is 
cited which indicates that the density contrast between crust and substratum is actually about one 
third smaller than is assumed in the simplified isostatic calculations. 

The mechanism of isostatic adjustment is considered briefly in terms of flow processes. Although 
data on flow of material within the earth is very sparse, it appears that flow processes on the sur- 
face, such as erosion or sedimentation, which are slow compared with the crust’s relaxation time, 
about 10,000 years, should not yield substantial gravity anomalies, while those,such as accumulation of 
glacial ice, which take place more rapidly, would be expected to produce measurable anomalies 
until equilibrium is again approached. 

Gutenberg’s paper is essentially expository and contains no new data. It presents a point of view, 
however, which might well be taken to heart by those who draw extensive conclusions from reported 
isostatic deviations without having examined and evaluated the assumptions upon which the 


deviations were ascertained. 
Mitton B. Dosrin 





“Seismic Experiments on the North German Explosions, 1946 to 1947,” by P. L. Willmore. Phil. 

Trans. Royal Soc. London, Ser. A No. 843, Vol. 242, pp. 123-151 (1949). 

Although earthquake data have provided us with most of our knowledge of the earth’s interior 
beneath the base of the crust, they seldom give any reliable information on the composition, layering, 
and thickness of the crust itself. Seismic measurements on large, planned artificial explosions are much 
more suitable for crustal investigation. The time and location of the shot can be established to a much 
greater degree of precision than is obtainable with earthquakes. In addition, it is possible to station 
detecting instruments at any desired distances from the explosion in advance of its occurrence. This 
provides an opportunity for much more detailed time-distance data than can generally be expected 
from near earthquakes. Until the end of World War II, only quarry blasts were available for such 
seismic experimentation and these almost never had enough energy to generate seismic waves that 
could penetrate the entire crust. Since the war, however, a number of military operations have pro- 
vided excellent opportunities for deeper investigation. The various atomic bomb tests, such as those 
in New Mexico and at Bikini, gave useful seismic data both at specially established field stations and 
at regular observatories. Blasts to destroy large amounts of surplus Navy explosives at Arco, Idaho 
and Solomons, Md. have been received on special seismic detectors laid out in profiles hundreds of 
miles long and have given valuable information on the crustal layering in both areas. 

Willmore’s paper is one of several which have recently appeared on the seismic data from the 
greatest non-atomic planned explosion of history, that at Helgoland on April 18, 1947. Using 4,000 
tons of high explosives, the British Navy destroyed the German fortifications and stores on this island 
with one blast for which seismograph observers all over western Europe stood by. The Royal Society 
of London established four profiles of special field stations radiating from the shot, the farthest unit 
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being about 315 kilometers away. An American group, comprising personnel of the Naval Ordnance 
Laboratory and the Office of Naval Research, set up ten stations along a 1,000 km profile extending to 
Trieste. In addition the shock was received on hydrophones from two ships in the North Sea and on 
the permanent equipment of numerous European seismological stations located as far as 1,000 km 
from Helgoland. Reporting to the Royal Society, Willmore makes use of all data except that collected 
by the Americans, whose report is now being completed. Some of the same records that Willmore 
studied were analyzed and interpreted by Mintrop.* Because no instruments could be placed closer 
than 50 km to Helgoland, Willmore includes additional data obtained from series of nearby explosions 
at Soltau by seismographs 2 to 50 km away to increase the accuracy of the interpretation. 

The experimental results are embodied in the usual travel-time vs. distance plots. First arrivals 
yield well defined segments corresponding to layers of different velocity within the crust. The highest 
indicated speed is 8.1 km/sec which agrees closely with the speed of the P, phase, (a wave refracted 
along the top of the substratum just below the base of the crust) previously ascertained from records 
of near earthquakes in western Europe. Less significance is attributed to velocities deduced from sub- 
sequent events on the records. The author acknowledges the danger of drawing lines through the 
almost random array of points representing later arrivals and sets up statistical tests that give some 
feeble justification for the lines finally drawn. 

In computing depths from the intercept times and apparent speeds, the author makes the 
equivalent of a weathering correction for the less consolidated sedimentary formations covering the 
hard rocks below. No special refraction shots were laid out for this purpose since sufficient data were 
available from previous commercial shooting in the area. There is also a perfunctory attempt to map 
differences in the thickness of the layer just below the low-velocity material. The procedure is ad- 
mittedly somewhat arbitrary because of difficulties in separating contributions to the intercept time 
from the explosion and detector ends of each trajectory. 

It is interesting to compare Willmore’s conclusions with those of Mintrop, since both were based 
to a large extent upon the same records. Each obtains evidence of three layers above the P, zone. 
Neither the velocity nor interface locations coincide for the two interpretations. However the total 
thickness of the three layers is almost the same for both. Willmore computes it as 29.9 km, while 
Mintrop obtains 28 km. The former author presents no evidence for a 9.2 km/sec segment which 
Mintrop postulates on the basis of a single time-distance point as representing a ‘‘Py,: layer” at a 
depth of 57 km. Willmore’s time-distance curve gives data out to 1,000 km., while Mintrop’s goes 
only to about 325 km If the 9.2 km/sec speed exists it should certainly show up on the longer time- 
distance curve, and its reality thus appears doubtful. Since Mintrop bases none of his support for his 
16.3 km/sec layer at 180 km on Helgoland data, the fact that Willmore does not observe such a speed 
is not surprising. Willmore did not, as Mintrop did, seek to identify any of his arrivals as reflections 
from crustal or sub-crustal layers. 

In addition to the travel-time data, the paper presents a tabulation of the total energy of the 
seismic waves generated by the Helgoland explosion as calculated from the amplitude of the ground 
displacement at a number of nearby stations. The energy is concluded to be of the order of 10!” ergs. 
This appears to be a considerable release of energy, but compared to the energy of the average earth- 
quake it is small indeed. Gutenberg has shown that earthquakes the world over yield an average of 101” 
ergs of energy every second. 

Except for a sparsity of information on the instrumentation and for a scarcity of complete sam- 
ple records on which the various plotted events on the time-distance charts are identified, the paper 
is quite comprehensive. The thoroughness tends to leave the reader in the position of having missed 
the forest for the trees. With all the inherent uncertainty in the data, however, the author cannot be 
blamed for the careful qualification of all his conclusions. It will be interesting to compare his results 
with those obtained by the American observers when their report is made available. 

Mitton B. Dosrin 


* Mintrop, L., “On the Stratification of the Earth’s Crust According to Seismic Studies of a Large 
Explosion and of Earthquakes,” Geophysics, vol. xiv, pp. 321-336 (1949). 
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In addition, references are cited to earlier issues for the biographies of: W. B. Agocs, Vol.XIV, 


No. 2 (April, 1949) and Lorenz Shock, Vol. VII, No. 4 (October, 1942). 
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ANALYSIS OF SOURCES OF PAPERS APPEARING IN 
GEOPHYSICS FROM 1936 THROUGH 1949 


Geophysics is now entering its 15th year of publication. An analysis of the sources of the published 
papers should prove both interesting as well as useful as a guide to future publication policies of those 
organizations who are potential contributors. Four hundred and fifteen technical papers were pub- 
lished during the period 1936 through 1949. A detailed summary of the sources of papers on an annual 
basis is presented in Table 1. Service and oil companies contributed in almost equal proportion, with 
universities, several government agencies, and individuals contributing only 20 per cent of the papers 
published. In this connection it is interesting to note that although the total number of papers pub- 
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# Source 1936 1937 1938 1930 1040 1941 1942 1943 1044 1945 1946 1947 1948 1949 Total as 
e Oil Companies _ 9 4 8 2 %&8 0 16.5 30 9 3% 13.8 28 16 % 165 39 
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Fic. 1. Number and origin of papers published annually in Geophysics from 1936-1949. 
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lished by service and oil companies over this period is almost equal, the ratio varied appreciably at 
different times. These relationships may be seen graphically in Figure 1. 

Similarly, although 29 oil companies and 50 service companies contributed 165 and 1663 papers, 
respectively, for an average of approximately 5 and 3 papers each, the number of papers published was 
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not necessarily distributed evenly throughout the 15 year period. The variation in the rate of publica- 
tion for this time for several of the service and oil companies is shown in Figure 2. Because average 
values as such frequently fail to highlight some of the more significant facts in a situation, Figure 3 
was prepared to illustrate the frequency distribution of papers published by these two groups. 

It is evident from Figure 3 that a few oil and service companies have contributed a substantial 
proportion of the papers published. Perhaps it is in order at this point to insert a quotation from a re- 
cent Presidential Address (1946)! in connection with obiaining papers for Volume I of Geophysical 
Case Histories, to the effect that ‘‘Every oil company has benefited by and no company which con- 
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Fic. 2. Variation in the rate of publication by several companies from 1936-1949. 


tributed to the two AAPG typical oil field volumes has suffered from such contribution. Geophysical 
Case Histories volumes should have a similar benefit, and no adverse effects.”’ This quotation could be 
made to apply with a minimum of paraphrasing to other types of geophysical papers suitable for 
publication in Geophysics. 

It is also hoped that in the future additional universities and pertinent government agencies 


1 Cortes, Henry C., ‘‘Publication of Geophysical Case Histories,’”’ Geophysics, 11 (1946), 287-291. 
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Fic. 3. Number of papers printed by each contributor. 


shall choose Geophysics more often than they have in the past as a publication medium for their re- 
search. This policy would help to make the subject matter of Geophysics more diversified and at the 
same time bring to the attention of practicing geophysicists the type of research in both pure and ap- 
plied geophysics being conducted by these groups. It should be noted in this connection however 
that during the past few years contributions from at least one government agency have shown an ap- 
preciable increase and it is hoped that this trend will continue. 

RicHarpD A. GEYER 

Editor 
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ABSTRACTS OF CERTAIN PAPERS PRESENTED AT THE GEOPHYSICAL 
CONFERENCE OF THE UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG, SOUTH AFRICA, HELD ON THE 27TH, 
28TH, 29TH OF JULY, 1949 


Pendulum Determinations of Gravity in South Africa 
A. L. HAtEs AND D. I. Goucu (Bernard Price Institute) 


The Trigonometrical Survey Office, the Council for Scientific and Industrial Research and the 
Bernard Price Institute for Geophysical Research undertook in 1948 a gravimetric survey of Southern 
Africa, using pendulums loaned by the Department of Geodesy and Geophysics, University of Cam- 
bridge. In all, observations were made at 53 stations, the distance between stations being from 100 to 
300 miles. Of these, two stations, those at the Trigonometrical Survey Office, Mowbray, and at the 
Bernard Price Institute, Johannesburg, were used as control stations, which were revisited on several 
occasions. The means at the control stations were 979.639 +0.0003 and 978.5462 +0.0003 respec- 
tively. The distribution of the stations and the values of g at the stations are shown on a map. 


A Gravimetric Map of the Union 
J. F. ENstin ann B. D. Maree (Geological Survey) 


Plans to date are presented showing contours of gravity reduced by the Bouquer correction. 


Meteorological Applications of Microseisms 
W. ScHAEFFER (University of Cape Town) 


Microseisms associated with ocean storms have been observed long before the swell produced by 
the storms has reached the nearest coast, showing that some microseisms are produced by storms over 
deep water. The most likely theory attributes this kind of microseism to standing waves formed by 
two trains of swell moving in opposite directions. 

American workers used autographic records (with simultaneous time-marks) from three seismo- 
graphs disposed in a triangle at distances of about two miles apart. The phase-differences allowed the 
speed and, particularly, the direction of arrival of waves, to be calculated. Two sets, each of three 
seismographs, were used to fix the positions of ocean storms. This technique would be particularly 
valuable in the Southern Hemisphere. The method is complicated by the arrival of microseims from 
different sources at the same time. 

At the University of Cape Town a cathode ray oscilloscope has been used by the author to meas- 
ure small phase differences, and to permit the use of seismographs at smaller distances apart. A tuned 
amplifier has been built (and is now being tested) to sort out waves of one frequency and so to deal 
with those from ocean storms alone. 


Gravimeter Results in Prospecting for Witwatersrand Quariszites in the 
Transvaal and Orange Free State 


O. Wess (Johannesburg) 


Gravimeter measurements have been used on a large scale in South Africa in search of Witwaters- 
rand beds uder the cover of the Ventersdorp and Transvaal Systems. The discovery of the Orange 
Free State goldfields and the gold-bearing Upper Witwatersrand horizons on the farm Stilfontein, 
between Potchefstroom and Klerksdorp, was the result of mapping gravity anomlies with torsion bal- 
ance and gravimeter. Gravimetric method is handicapped by acid Ventersdrop lavas and Ventersdorp 
sediments which have about the same density as the Witwatersrand quartzites, therefore areas of low 
gravity are not necessarily areas where Witwatersrand quartzites can be expected at shallow depth. 
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Development of Instruments For Radioactivity and 
Temperature Measurements in Narrow Boreholes 


J. C. R. Heypenrycu (National Physical Laboratory) 


The instruments for borehole logging consists of a temperature feeler unit, a radioactivity ‘‘pick- 
up” unit, a temperature indicator unit and a radioactivity indicator and recorder unit. 

The temperature feeler unit is lowered down borehole on a rubber covered 0.036 inch diameter 
steel piano wire. A continuous signal is transmitted up the insulated steel wire, the frequency of the 
signal changing with the temperature of the feeler unit. At the top of the borehole a measurement of 
this frequency gives an indication of the temperature of the instrument of the borehole. In order to 
facilitate this measurement a frequency changing stage is used which reduces the frequency to a value 
that can be measured conveniently on a reed frequency meter. 

The radioactivity ‘‘pick-up” unit transmits a continuous signal of constant frequency. This car- 
rier frequency is modulated to zero by the pulses from a Geiger-Miiller counter. At the surface this 
signal is amplified, detected, and the counts registered either on a conventional counter or on a count- 
ing rate meter. A recorder coupled to the winding gear enables continuous recording of radioactivity. 

The outside diameter of all these units is 1.25 inches. The electronic design and operation of the 
instrument is discussed. Practical methods are developed for determining the probable error of the 
mean counting rate directly from the output records of the radioactivity receiver. 
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Temperature and Radioactivity Logging in Boreholes 
D. J. Smupson AND F. R. BouwER (Geological Survey) 


Radioactivity and temperature measurements were carried out in a borehole on the farm Brak- 
fontein 953, Harrismith district. 

Temperature measurements showed a change of gradient at 1,500 feet corresponding to a change 
of formation from lower Beaufort to upper Ecca. A further change in gradient was observed on enter- 
ing the Pre-Karroo formation at a depth of 4,510 feet. 

The radioactivity traces indicated changes of radioactive normal, corresponding to different 
geological formations. The results indicate that radioactivity logging might be of use in correlation 
where radioactive markers are found. 


Thermal Conductivity of Witwatersrand Rocks 
M. A. Coorer (Witwatersrand University) 


Data from measurements of thermal conductivity of core samples in boreholes on the Witwaters- 
rand are presented. The measurements were made on samples from the same cores for which figures 
have been published previously—the samples being selected at closer intervals. The results are com- 
pared and collated with data from temperature measurements in the boreholes. The results are grouped 
according to characteristic geological features of the samples, deduced from petrographical examina- 
tion of thin sections. The ratio of geothermic step to mean thermal conductivity, for different sections 
of the boreholes, is computed; this serves as a test of conditions of thermal equilibrium in the bore- 
holes, and established the reliability of temperature measurements and geothermic step calculations. 
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Geophysical Survey of Tsumeb-West, South West Africa 
N. LowENsSTEIN (Johannesburg) 


As encouraging signs of mineralization were present round an aplitic intrusion similar to the Main 
Tsumeb ore body, a geophysical survey was carried out around the intrusion, consisting of gravimetric, 
self potential, resistivity, and magnetometric measurements. 

A number of boreholes had been put down around the aplitic plug, and the gravimeter, self poten- 
tial and resistivity measurements agree in showing the outlines of the aplitic intrusion and that no 
important ore deposits are present. 
There were no magnetic anomalies. 
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Radar Observation of Thunderclouds 
F. J. Heorrr (Telecommunications. Research Laboratory) 


Observation of precipitation by radar is discussed, including the theory of scattering, the effect of 
drop size and wavelength on echo power, and the choice of optimum wavelength in terms of radar per- 
formance. 

Atmospheric attenuation due to oxygen water vapour and precipitation and the effect on the 
choice of wave length is considered. 

The application of radar to the long-range detection of thunderstorms and the estimation of pre- 
cipitation is discussed and the set developed by the Telecommunications Research Laboratory from a 
wartime airborne radar is described. The use of this set in the ASPIC experiments is mentioned. Some 
limited results of correlation with visual meteorological observations are included. 

A film illustrating in a few minutes the development over a number of hours of precipitation in 
the vicinity of Johannesburg on typical summer afternoons was shown. 


Tremor Seismology 
P. G. GANE (Bernard Price Institute) 


A review is given of the progress of experimental researches into the Witwatersrand Tremors, 
beginning with some statistical data derived from the material acquired before 1939 by the Union 
Observatory. The results of work done in 1939 using five mechanical seismographs are given, and the 
need explained for the more elaborate radio network at present in use. The organisation and equip- 
ment used for recent long range (400 km.) observation of tremors is described. 


The Geographical Distribution of Some South African Earthquakes 
W. S. Frnsen (Union Observatory) 


A catalogue of 239 South African earthquakes is compiled, mostly from the files of the Union 
Observatory. The geographical distribution of 19 determined epicentres and 194 other shocks is shown 
on an accompanying map. 


Recording Earth Tremors on Magnetic Tape 
H. J. Locre (Witwatersrand University) 


Inordinately large amounts of photographic paper are used if an attempt is made to combine the 
continuous photographic recording of seismic events with an open time-scale on the record. Equip- 
ment was built to overcome this difficulty. 

Temporary records of tremors are very conveniently made by magnetizing a moving steep tape. 
Permanent photographic records may be obtained from this subsequently. It is thus not necessary to 
have the camera in continuous operation and the magnetic tape can be used over and over again. 

A system involving a magnetic tape unit is described which automatically selects suitable trem- 
ors for permanent recording. The general design features of the trigger unit and the recording and re- 
producing mechanism are presented, together with the particular technique involved in recording low 
frequencies on magnetic tape by using a type of frequency modulation. 


Crustal Structure in the Western Transvaal 
A. L. Hates (Bernard Price Institute) 


Dr. P. G. Gane has described the instrumental side of the programme of field seismic observations 
of the Witwatersrand earth-tremors carried out in the summer of 1948-1949 by members of the staff 
of the Bernard Price Institute and Mr. P. L. Willmore, guest researcher at the Institute. The travel 
time chart shown gives some of the results of that work. The phase normally designated Pg Pn Sg and 
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Sn were well observed. Travel time equations for these phases based upon an analysis of only — of 
the available data are as follows: 

Pg t=s/6.00+0.05 s in kn. Sg t=s/3.61+0.17 

Pn t=s/8.35+7.86 ¢ in sec. Sn t=s/4.844+13.59 


It is thought probable that the observations will support the existence of an intermediate layer 
but the analysis of the observations has not yet been carried to the stage at which this can be con- 
firmed. 

On the basis of a single crustal layer the thickness is determined as follows :— 

From P 33.9 km. From S 36.7 km. 


The Carnegie Institution Programme on Measurements of the Crustal Layers by Explosive Shots 
H. E. Tater AnD M. A. Tuve (Carnegie Institution, Washington) 


Radio Communication Through Rock 
T. L. WapLey (Telecommunications Research Laboratory) 


Underground measurements of radio wave attenuation at varying frequencies in the Witwaters- 
rand mines have been made and correlated with laboratory measurements on rock samples. These 
measurements indicate that communication over reasonable distances is only possible on low fre- 
quencies of the order of a few hundred kilocycles/sec. The extremely low efficiency of suitably small 
radiators at these low frequencies gives rise to an optimum frequency for particular circumstances 
which is a compromise between radiator efficiency and attenuation. 

Theoretical and practical ranges of the order of 2,000 feet are obtained with full portable equip- 
ment and up to 6,000 feet with more bulky experimental equipment. 

These results apply specifically to the type of rock encountered in the Witwatersrand’s mines and 
are no indication of what might be possible in other underground workings elsewhere. 


Determination of the Elastic Velocities in Borehole Cores 


D. Stmmons (Bernard Price Institute) 


By putting cylinders (up to 50 cm. long) of rock into torsional and longitudinal oscillation, it is 
possible to determine the transverse and compressional wave velocities. Electromagnetic driving and 
pickup units, and an amplifier, were devised by means of which resonances in the oscillations were 
observed up to the 15th harmonic, involving frequencies up to about 40 kilocycles. The technique is 
described, and the transverse velocity in 18 samples of known rock types from various depths on the 
Witwatersrand is given. 


Experimental Seismic Work in the Pienaars River and Vryburg Areas 
J. C. SERFONTEIN (Geological Survey) 


Experimental refraction methods were employed to obtain the thickness of Karroo beds and the 
depth to the contact of the underlying granite on the farm Welverdiend near Pienaars River. 

The method of fan-shooting proved to be successful in tracing dolerite dykes in the Karroo beds 

The depth of decomposition in felsites occurring near the Rust-der-Winter dam, was probed by 
means of a series of short traverses. 

In the Vryburg district it was possible to determine the thickness of Tertiary beds which overlies 
the Older Granite in the Pepani “‘laagte”’ and near Benesa. 

It was possible to determine the thickness of the Ongeluk-lava near Heuningvlei. 


Electrical Resistivity Measurements with Special Reference to Disturbing Factors 
O. Wetss (Johannesburg) 


Surface and near-surface heterogeneities cause well-known irregularities in resistivity measure- 
ments. While it can be assumed that sharp changes in the resistivity curves are caused by the surface 
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or near-surface variations in the resistivity, it is not easy to differentiate between the effects of shield- 
ing caused by the shallow, very good conductors and irregularities produced by patchy high and low 
resistance material at or near the surface. Examples are shown of shallow shielding effects produced 
by a very high conductor. 


The Geomagnetic Elements in South Africa 
A. M. vAN Wijk (Hermanus Magnetic Observatory) 


In this paper an account is given of the known distribution of the magnetic elements in South 
Africa and of their secular changes, both past and present. 

It is shown that in the secular variation field programme of the Hermanus Magnetic Observatory, 
exact re-occupation of the magnetic field stations is ensured. By determining not only the absolute 
value but also the diurnal variation of each element, representative values are obtained for the field 
stations. In order to eliminate as far as possible the effect of seasonal variations and of day-to-day 
changes in the elements, the values of the elements are expressed in the form of differences (Hermanus 
—Field Station). The field values are used in this form in calculating the secular variation. 

This opportunity is taken of presenting the results of the magnetic survey carried out in 1947-48, 
a more detailed account of which is being published in pamphlet form by the Trigonometrical Survey 
Office. Projected improvements in the present scheme are discussed in the light of experience gained 
during the recent re-occupation of the secular variation field stations established in 1938-39. Appre- 
ciation is expressed of willing co-operation on the part of such of the neighbouring African territories 
as have thus far been approached with a view to participation in this scheme. 


A Magnetic Map of the Union 
J. F. ENstin AnD B. D. MAREE (Geological Survey) 


The Rate of Decrease of the Total Magnetic Vector with Height, as 
Observed by Aerial Magnetometer 


O. WEISs AND H. FLETCHER (Johannesburg) 


Examples are given of magnetic anomalies observed at different heights with the aerial magneto- 
meter. The rate of decrease changes with the depth of the cause of the anomalies. The assumption 
that the change of magnetic anomalies with height can be calculated from a curve obtained at a single 
height, as claimed by some geophysicists, can be misleading if more than one magnetic horizon of 
different polarisation is involved in the measurements. For this reason it seems advisable that aerial 
magnetic traverses should be observed at different heights whenever depth calculations are attempted. 


Measuremerts on the Residual Magnetisation of Ancient Sedimentary Rocks 
Joun W. GRAHAM (Carnegie Institution, Washington) 


Geomagnetic Variation with Depth 
D. I. Goucu (National Physical Laboratory) 


An account is given of measurements made by Dr Hales, of the Bernard Price Institute, Mr A. 
M. van Wijk, Officer-in-charge, Magnetic Observatory, Hermanus, and the writer. The variation of 
the horizontal and vertical components of the earth’s magnetic field with depth were investigated by 
simultaneous readings at the surface and at depths of 4,000 to 5,000 feet below the surface in Blyvoor- 
uitzicht Gold Mine. Some theoretical difficulties in Blackett’s hypothesis of the earth’s field are dis- 
cussed. The desirability of an accurate knowledge of the variation of the field with depth is emphasized 
It should be possible to find an effect due to mountains and Mr van Wijk was investigating some moun- 
tains in the Western Frovince with this object. 
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Reverse Magnetisation 
O. Wetss (Johannesburg) 


Examples of reverse magnetisation are given from observations of dykes and Lower Witwaters- 
rand shales. It appears that large-scale reverse polarization of syenite dykes cannot be explained by 
stresses; yet, on the other hand, Lower Witwatersrand shales often appear to be polarized opposite to 
the present earth’s field when subjected to intense faulting or stressing. It would be important to know 
whether the reverse polarization under high stresses is due to the mechanical or to the thermal condi- 


tions. 


The Use of the Shoran System for Locating Aircraft Employed in 
Aerial Magnetometer Survey 


H. FLETCHER (Johannesburg) 


An airborne magnetic survey has clear advantages over ground work in both speed and extra data 
available for different heights. Furthermore, spurious local and unwanted surface geological effects 
are effectively eliminated and more objective results obtained. The full benefits of the above can only 
be reaped if the aerial recordings can be accurately related to the absolute ground position. In feature- 
less country some form of radio position-fixing is imperative. The present paper seeks to give a broad 
outline of applicable navigational systems and in particular gives technical details of Shoran and its 
inherent suitability for survey purposes, mainly on account of direct visible indications to the pilot for 
arc flying and by automatic recording attachments. Shoran is eminently suited for straightforward 
additions and modifications, so that a system of actuating counters in an optical recording unit results 
in Shoran polar co-ordinates being photographed together with a vertical “‘shot” of the ground. 


Statistical Weather Forecasting 
T. E. W. ScouMANN (Meteorological Office, Pretoria) 


‘‘Given a complete description of the state of the entire atmosphere at a given point of time, what 
will its condition be after a given interval of time?” 

To this fundamental problem of the weather forecaster there are several lines of approach, one 
of which is the statistical method. In a paper entitled ‘‘An enquiry into the possibilities and limits of 
statistical forecasting” which appeared in 1944 the present author pointed out that this method had 
in the past been employed fairly extensively for long-range forecasting, with indifferent results, but 
that its methodical and systematic exploitation had never really been attempted, probably due to the 
vastness of such an undertaking. ; 

In 1945 the Meteorological Research Bureau was established (recently incorporated with the 
Weather Bureau) and the Statistical Weather Forecasting Project was formally adopted as its main 
item of research. However, for several years the necessary personnel and calculating machines for 
carrying out the project were not provided, and accordingly very little progress could be made due to 
the fact that the method entails the computation of hundreds of thousands of correlation coefficients 
and cannot be successfully undertaken on a small scale. Preferably the field of investigation must 
cover the entire globe, but due to the non-existence of adequate data for the Southern Hemisphere, 
the investigation is at present being confined to the Northern Hemisphere. 

Adequate personnel for carrying out the project was provided only in April, 1948, and at present 
there are some 25 persons (mostly temporary employees) engaged on the work. Difficulties in procur- 
ing an adequate outfit of punched-card machines were encountered. but these have been finally over- 
come during recent months, and satisfactory progress is now being made. However, due to the diffi- 
culties experienced in the development of the project, actual results are still very meagre, and some 
time must of necessity elapse before one will be able to judge the ultimate value of the investigation. 
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A Summary of Observed Magnetic Anomalies in the Union of South A = 
G. L. Paver (Johannesburg) 


Anomalous magnetic values are commonly encountered throughout the Union; their measure- 
ment and geological classification form the subject matter of this paper. 

The measurements of magnetic variation have been made with vertical force variometers of the 
Lloyd-Schmidt type, with the observed values reduced to a selected base value, usually representing 
the normal values encountered over the Older Granite or Dolomite formations. The method of plot- 
ting is to show increases in the earth’s magnetic field as positive anomalies. 

Magnetic anomalies occurring in the Sedimentary systems have been investigated by traverses, 
sometimes of considerable length, across selected type sections. These measurements have resulted in 
the establishment of major magnetic anomalies, not only in the previously investigated Lower Wit- 
watersrand System, but also in beds of the Kraaipan and Transvaal Systems. 

The igneous rocks, plutonic hypabyssal, and extrusive, have been thoroughly investigated mag- 
netometrically and the anomalous magnetic fields arising from their emplacement have been classified 
and summarized both geophysically and geologically. 

Finally, the magnetic anomalies associated both directly and indirectly with ore occurrences have 
been investigated and the results are here described and discussed. 


. 


MEMBERSHIP APPLICATIONS APPROVED FOR PUBLICATION 


The Executive Committee has approved for publication the names of the following candidates 
for membership in the Society. This publication does not constitute an election, but places the names 
before the membership at large. If any member has information bearing on the qualification of these 
nominees, he should send it to the president within thirty days. (Names of references appear in 
parenthesis after the name of each nominee.) 


ACTIVE 


Stanley Joseph Aszklar (Sigmund Hammer, P. F. Cerveny, W. B. Robinson) 
Vernon Lee Brensing (R. L. Lay, B. H. Treybig, Jr., R. L. Galloway) 

William Donald Dauphin (R. S. Jackson, C. H. Broussard, C. P. Harkins) 
Frank Ellsworth (Henry Salvatori, Dean Walling, Harris Cox) 

Gordon Russell Hess (C. E. Chesher, W. J. Tellington, H. M. Houghton) 
John Robert Hill (R. W. Gemmer, P. L. Lyons, G. E. Wagoner) 

John Wilson Lipscomb (Joe R. Wier—Associate Member, Bylaws Art. III, Sec. 2) 
David Malmgqvist (J. A. Sharpe, C. A. Heiland, Hans Lundberg) 

Harry Bruce Mayo (Sidon Harris, P. H. Ledyard, R. H. Dana) 

Harry Johnson McGrew (E. A. Eckhardt, Sigmund Hammer, L. J. Peters) 
Anthony Edward Lloyd Morris (Robert Dyk, C. H. Johnson, N. R. Shade) 
Irving John Reed (A. E. Storm, C. H. Green, H. B. Peacock) 

William Reid Jr. (W. D. Mounce, J. E. LaRue, H. V. Goss) 

Gaynor Orlando Rockwell (L. G. Howell, W. D. Mounce, C. L. Hubbard) 
Gustav-Adolf Schulze (L. Mintrop, A. Schleusener, Bylaws Art. III, Sec. 2) 
Sven Gustaf Térnqvist (Helmer Hedstrém, Allan Nordstrém,* Hans Hausen*) 


ASSOCIATE 


Donald Oliver Acrey (M. C. Kelsey, E. F. McMullin, J. F. Rollins) 
Russell William Anderson (R. D. Everett, J. E. Bramlette, N. R. Park) 


* Non-member reference accepted under Bylaws Art. III, Sec. 2. 
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Robert W. Armstrong (C. H. Green, N. W. Mann, W. E. Dickson) 

Roger Lasché Brown (J. B. Macelwane, Florence Robinson, F. Goldstone) 
Francis John Campbell (A. A. Fitch, C. Twardowski, I. C. J. Bourne) 
Kenneth Stanley Cressman (A. Gilmour, L. Y. Faust, H. M. Houghton) 
Edwin A. Deupree (C. M. Ross, L. B. Trombla, R. M. Davis) 

Ernst Robert Deutsch (T. Koulomzine, Leo Brossard, J. H. Hodgson) 
James Edward Finley (A. W. Black, B. G. Swan, L. E. Whitehead) 
Robert Dudley Fish (R. G. Elms, J. A. Moore, O. I. Jantz*) 

Lloyd Philip Geldart (P. P. Gaby, C. H. Dix, B. Gutenberg) 

Herschel Miller Glasgow (F. J. Agnich, Ear] Thomas, G. J. Long) 

John Milton Graves (F. B. Smith, R. A. Crain, J. R. Bradley, Jr.) 
Wilbur Lawrence Harper (E. D. Gaby, A. G. Harvey, J. H. Todd) 

Edwin Dana Hennessy (James Johnson, Richard Petersen,* John Rowley*) 
Max Charles Jehan (E. van der Linden, A. A. Fitch, E. B. Lindsey) 
Samuel Katz (Maurice Ewing, M. B. Dobrin, J. L. Worzel) 

Charles Leslie Lake (C. K. Shepherd, B. G. Swan, L. E. Whitehead) 

Lech Zygmunt Adam Makowiecki (A. A. Fitch, E. van der Linden, C. B. Twardowski) 
John Charles Peffer (W. B. Roper, J. T. Geer, Evan Watts) 

John T. Swearingin (C. K. Shepherd, B. G. Swan, L. E. Whitehead) 

D. J. Van Nostrand (C. K. Shepherd, B. G. Swan, L. E. Whitehead) 
Vernon Everett Whitney (R. C. Kendall, H. L. Thomsen, J. M. Nash) 
David Ralph Williams (E. Van der Linden, A. A. Fitch, J. E. Woodburn) 
Charles Lester Winn (C. J. Donnally, T. S. Napier, Richard Brewer) 
Sherrill Ormond Woodall (C. H. Green, W. D. Coursey, K. E. Burg) 
James Roddis Zivney, Jr. (Maynard P. Jones, J. W. Horn, R. W. Carson) 


TRANSFER FROM ASSOCIATE TO ACTIVE 


John A. Armstrong Joe. L. Ferguson Elliston B. Lindsey 
TRANSFER FROM STUDENT TO ASSOCIATE 

William W. Crump George D. Hobson Philip L. Lawrence 

William J. Robinson John H. Wilson II 
RESIGNATIONS 

L. H. Inman H. S. Moore Morris Muskat 
Louis C. Pakiser, Jr. M. A. Phillips 

Constant Godefroy Malcolm H. Green William J. McElroy 


MEETINGS OF THE LOCAL SECTIONS 


ARK-LA-TEX GEOPHYSICAL SOCIETY 
Shreveport 
November 14, 1949 
History of Upper and Lower Cretaceous F ormations of the Ark-La-Tex Area, T. H. Philpott, The 
Carter Oil Company. (Abstract published in Geophysics, Vol. XV, No. 1—January, 1950—page 151) 
FORT WORTH GEOPHYSICAL SOCIETY 
October 31, 1949 


Case History of the Compton Feld, Stephens County, Texas, D. B. Campbell, Independent Explora- 
tion Co. 
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November 28, 1949 


The regular meeting was held at the Texas Hotel, at noon. After discussion in both the Executive 
Meeting and before the society as a whole, it was decided to poll the members by mail as to their 
wishes in attempting to have the Fort Worth society be co-sponsor and host at the next regional 
meeting planned for 1950. 

Ray W. Dudley reported on the present status of the public relations project. 

Movies of the TCU-Texas football game were presented and Mr. Clark of the TCU coaching 


staff made a few brief comments. 
R. H. Dana, 


Secretary-Treasurer 


PACIFIC COAST SECTION 
SOCIETY OF EXPLORATION GEOPHYSICISTS 


November 17-18, 1949—Annual Fall Meeting 


The following is a very brief description of the annual fall meeting of the Pacific Coast Section 
of the Society of Exploration Geophysicists. Membership in our section on the coast has grown quite 
rapidly and capacity attendance was enjoyed during the presentation of all the papers. 

The annual fall joint society meeting was held at the Ambassador Hotel, Los Angeles, California. 
A series of geophysical papers were presented during the morning of November 21, and one paper on 
offshore seismic problems was given at the afternoon joint session with the AAPG. 

C. Hewitt Dix, Chairman of the Program Committee, and Robert C. Dunlap, President of the 
Pacific Coast Section, were co-chairmen of the meeting. (Abstracts of the papers appear in Geophysics, 
Vol. XV, No. 1—January, 1950—page 155). 

On Friday, November 18, a luncheon and concluding session of the S.E.G. was held at the Mona 
Lisa Restaurant. The interesting subject, “Direction of Fault Movements in Southern California as 
Indicated by Seismograms of Earthquakes,” was discussed by Beno Gutenberg and Peter Dehlinger 
of California Institute of Technology. John Sloat, Chairman of the Tellers Committee, announced 
the election of officers for the coming year as follows: 

President: R. A. Peterson, United Geophysical Company, Pasadena, Calif. 

Vice President Northern District: T. P. Ellsworth, Richfield Oil Co., Bakersfield, Calif. 

Vice President Southern District: E. L. Erickson, Continental Oil Co., Los Angeles, Calif. 

Secretary-Treasurer: D. H. Scott, The Texas Co., Bakersfield, Calif. 

D. H. Scorr 
Secretary-Treasurer 


Bakersfield, November 22, 1949 


GEOPHYSICAL SOCIETY OF TULSA 
December 8, 1949 


A Single Boat Seismograph System, L. C. Paslay, Marine Instrument Company. (Abstract appears 
in Geophysics, Vol. XV, No. 1—January, 1950—page 152). Mr. Paslay described, with the aid of 
slides and colored movies, equipment and methods of operation in the Gulf of Mexico. 

Reflection Shooting in the North Snyder Area, Scurry County, Texas, Neal Clayton, Republic 
Exploration Company. (Abstract appears in Geophysics, Vol. XV, No. 1—January, 1950—page 154). 
Specimen records were introduced to show that at least in certain parts of the area, a reflection is 


obtained from the top of the reef. 
N. R. SPARKS 


Secretary-Treasurer 
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COLORADO SCHOOL OF MINES 
SOCIETY OF STUDENT GEOPHYSICISTS 
September 16, 1949 


The meeting, held in the Geophysics Library, was called to order by Vice President Howard W. 
Leaf, who explained that the purpose of this meeting was a drive for new members, and acquaintance 
of all members with the activities the society plans to carry out during the 75th Anniversary of the 
Colorado School of Mines. It was stated that the society would display the Standard Oil of New 
Jersey art exhibit and hold a luncheon at the Holland House on Friday, September 30, 1949. 

Publicity, membership, and entertainment committees were appointed. They are as follows: 

Publicity—Clyde Kernes and Robert W. Meader 

Membership—C. W. Bowlby and Hugh W. Olmstead 

Program and Entertainment—F. Endacott, Richard Miller, E. V. Dedman and William H. 

Throop. 

Applications for membership were received from thirty-seven students at this meeting, which was 

attended by fifty members and guests. 


September 22, 1949 


At this meeting, held in the Geophysics Library, detailed plans for the luncheon were made. 
Twelve applicants for membership were elected with those who applied at the previous meeting. 
1949-1950 membership dues were paid by sixty-seven members. 


September 30, 1949 


A luncheon was held at the Holland House at 12:30 on September 3oth, with one hundred mem- 
bers and guests attending. 

Vice President Howard Leaf introduced Mr. Ralph Holmer, who in turn introduced the following 
guests to the members. 


D. H. Clewell E. A. Eckhardt Sigmund Hammer 
C. A. Heiland Cecil H. Green R. Clare Coffin 
Hans Lundberg J. M. Hollister 


The meeting was then turned back to Vice President Leaf, who introduced W. H. Courtier, of 
Phillips Petroleum Company. Mr. Courtier gave an interesting talk entitled ““The Humorous Side of 
Geophysics in the Field.” The luncheon adjourned at 1:45 in order for members and guests to attend 
sessions of the 75th Anniversary. 

An exhibition of documentary paintings from the collection of Standard Oil Company (N. J.) 
was loaned us for use during the anniversary celebration. Famous artists such as Peter Hurd and 
Thomas Benton covered the oil industry in allits phases. Their oil paintings and water colors were of 
great interest to all eight hundred who attended. 


October 19, 1949 


The meeting, called to order by Vice President Leaf, was held in the Geophysics Wing. Norman 
Domenico showed slides and gave an interesting report on his expedition to Alaska. The slides in- 
cluded operation of a seismograph mounted on a sled at the Seward ice field near Mt. St. Alliance. 

W. J. BusTEED 
Secretary-Treasurer 


THE UNIVERSITY OF TULSA STUDENT GEOPHYSICAL SOCIETY 


The activities of the student section at The University of Tulsa during November and December, 
1949, were as follows: 
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MEMBERS OF THE UNIVERSITY OF TULSA STUDENT GEOPHYSICAL SOCIETY 


Front row (left to right): V. L. Jones (Faculty Sponsor), C. D. Lewis, J. B. Etnyre (President), 
H. Hobart, Jr., Tom Teegarden, Don Standley. Second row: Edgar Ragan, Howard Flemming, W. D. 
Strait, Jack Kimball, L. M. Holley. Third row: Simha Golosovker, B. G. Preston, Chet H. Jameson, 
Jr., Sam Cooke, Lee Price, Richard Beightol. Fourth row: Milton Lea, Francis O’Brien. 


November 9, 1949 


Mr. R. Clare Coffin, Geophysical Coordinator, Stanolind Oil & Gas Co., spoke on “Geophysical 
Imagination in the Interpretation of Geophysical Data.” Mr. Coffin showed slides and discussed the 
history of discovery and development of several oil fields. 


November 17-18, 1949 


Seven senior members of the society attended the regional meeting of S.E.G. in Dallas. While in 
Dallas they were conducted by Mr. W. D. Coursey on a tour of the Geophysical Service Inc. Labora- 
tories. 


December 3, 1949 


Henry Hobart, Jr., senior at the university, presented a paper before the Oklahoma Academy of 
Science at Enid, entitled “Magnetic and Gravitational Corelation in the Owasso Dome Area.” This 
paper consisted of a progress report of the Geophysics 70 and 80 classes laboratory projects under the 
direction of Professor V. L. Jones. Magnetic and gravitational maps and profiles were shown together 
with structural maps obtained from well log data. 
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December 13, 1949 


Mr. Robert Blaisdell, Personnel Manager for Seismograph Service Corporation, discussed present 
domestic and foreign seismic operations with emphasis on training programs, living conditions and 
employee welfare. Joun B. ETNYRE 

President 


ANNOUNCEMENTS 


PERMIAN BASIN GEOPHYSICAL SOCIETY ORGANIZES 


A meeting of the newly organized Permian Basin Geophysical Society was held Tuesday evening, 
December 20, 1949, at 8 P.M. in the District Courtroom at Midland, Texas. 

Officers elected for 1950 were: Lorenz Shock, National Geophysical Company, president; C. W. 
Payne, Pure Oil Company, first vice president; J. B. Worley, Strawn Merchandise Co., second vice 
president; W. L. Homan, Republic Exploration Co., secretary; and E. L. Mount, Continental] Oil Co., 
Treasurer. The meeting was attended by forty-five members. 

Plans are under way to request affiliation with the Society of Exploration Geophysicists. (Request 
by petition received by S.E.G. January 20, 1950.) W.L. Homan 

Secretary 


BOOKS OF INTEREST TO GEOPHYSICISTS 


Beginning with the January, 1950 issue of Geophysics, a new service for members of the S.E.G. 
was initiated by the Business Office. In each issue of the Journal will be found advertisements of 
certain books on subjects related to geophysics, which can be purchased through the Business Office 
of the society. In return for placing the advertisement the society is granted a commission on all sales. 
Every attempt will be made to list the most recent publications. Members of the society are urged to 
take advantage of this service. See page 302 for list. 


HIGHWAY RESEARCH BOARD 


The twenty-ninth annual meeting of the Highway Research Board was held on December 13-16, 
1949 at the National Research Council. Papers of geological interest presented at the meeting in- 
cluded: 

“Influence of Topographic Position in Airphoto Identification of Permafrost,” R. E. Frost and 

Olin Mintzer. 

“Development of Geophysical Methods of Subsurface Exploration in the Field of Highway Con- 

struction,” R. W. Moore. 

“Maps for Construction Materials,” Frank Byrne. 

“Drainage Pattern Significance in Airphoto Identification of Soils and Bedrock,” Merle Parvis. 

“Some Capillary Phenomena in Sandy Materials,” D. P. Krynine. 

“Modification of Gumbotil Soil by Lime and Portland Cement Admixtures,” M. G. Spangler and 

O. H. Patel. 
“Some Chemical, Physical and Mineralogical Features of Soil Colloids,” J. H. Havens, J. L. 
Young, Jr. and W. B. Drake. 
Synopses of these papers, and others presented at the meeting, are contained in the H.R.B. Abstracts 
for December, 1949, price 30¢. 

The H.R.B. has also issued two Bulletins useful to engineering geologists. These are: 

“The Appraisal of Terrain Conditions for Highway Engineering Purposes,” Bulletin 13, No- 

vember 1948, go pages, price $1.50. 

“Engineering Use of Agricultural Soil Maps,” Bulletin 22, October 1949, 128 pages, price $1.80. 

Publications and further information may be secured by writing to R. W. Crum, Director, High- 
way Research Board, 2101 Constitution Ave., Washington 25, D. C. 
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PERSONAL ITEMS 





Members of the society are invited to submit notices of changes in position and address 
for publication in this department. Public relations departments of companies are requested 
to place Geophysics on their mailing lists to receive releases concerning employees engaged in 
geophysical work. Information should be addressed to Geophysics, Box 1614, Tulsa 1, Okla- 
homa. 











LORENZ SHOCK, party chief for the National Geophysical Company, Dallas, has been elected 
president of the Permian Basin Geophysical Society. Shock, a graduate of the University of Oklahoma, 
is a member of Sigma Xi, Phi Beta Kappa, American Association of Petroleum Geologists and Society 
of Exploration Geophysicists. 


LIEUTENANT COLONEL MERLE C. Bowsky is now Assistant Commandant of the Signal School, 
Fort Monmouth, New Jersey, and his home address is 28 Carty Avenue, Fort Monmouth, N. J. 


RICHARD L. FENTEM is now chief computer for Amerada Petroleum Corp., Box 2040, Tulsa 2, 
Oklahoma. 


J. E. BARTHELEMY, JR. received the degree of Bachelor of Science in Petroleum Geophysics from 
the Institute of Technology, St. Louis University, on June 7, 1949. One week later (June 13th) he 
rejoined Western Geophysical Company International at Lac la Biche, Alta., Canada, and within two 
weeks (July rst) he became party chief of Party F-53. Mr. Barthelemy has transferred from Student 
to Associate membership in the Society. 


Davin F. Coo.Baucu has become geologist for Anaconda Copper Mining Company, Darwin 
California. 


R. J. Copetanpn is Assistant Supervisor of Geophysics, Canadian Gulf Oil Co., Calgary, Alta., 
Canada. 


CHESTER J. DONNALLY, Dallas, Texas, Supervisor for Western Geophysical Co., has been con- 
ducting a one-man membership drive for the S.E.G. since completing his job as advertising manager 
for the Dallas Regional Meeting. He has distributed about one hundred application forms to Western 
Geophysical Co. crews; the results of this campaign will appear in the “Round Table” of the July 
issue. 


INCIDENTALLY—the Business Office has just obtained a large number of application forms. There 
is no charge for these forms. Members may obtain any number by writing to the Business Office, Box 
1614, Tulsa 1, Oklahoma. 


Mary Jo Crark, Humble Oil & Refining Co., Houston, is spending much of her time acting as 
Assistant to Editor. Her duties include proof-reading, and the handling of much of the Editor’s cor- 
respondence with contributors to Geophysics. 


BEN S. MELTON now gives his business address as Hq USAF, DCS/O, (AFOAT-1). His home is 
at 10112 Pierce Drive, Silver Spring, Md. 


H. K. Herr is seismic party chief for Kerr-McGee Oil Industries, Inc., Oklahoma City, and is 
now in the field at 118 Third St., McComb, Mississippi. 


T. A. HALBROOK is supervisor for Geophysical Service Inc. at 510 9th Ave. West, Calgary, Alta., 
Canada. 
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Ratpu C. HotMer, faculty adviser of the Colorado School of Mines Society of Student Geophysi- 
cists, reports that senior sudents who are members of the society plan to attend the annual meeting in 
Chicago. A large group travelled from Golden to St. Louis by bus to attend the 1949 annual meeting. 


James D. KEEsE has advanced from assistant computer to computer for The Texas Company; 
Box 759, Port Arthur, Texas. 


Haroip Mooney, who recently completed graduate work at California Institute of Technology, 
has accepted a position on the faculty of the University of Minnesota. He will teach courses in geo- 
physics. 


Dr. A. VAN WEELDEN, Chief Geophysicist for Bataafsche Petroleum Mij. in The Hague, Holland, 
will carry the standard of SEG at the International Petroleum Congress to be held at The Hague 
next year. Dr. van Weelden hopes to interest European Geophysicists in organizing a European sec- 
tion of the SEG. 


B. O. WINKLER is Chief Geophysicist for Standard-Vacuum Oil Company, 26 Broadway, Room 
1564, New York 4, N. Y. 


GEORGE SHOR, JR. is now party chief for Seismic Explorations, Inc., Houston. He is in the field 
at Box 8, Lovington, New Mexico. 


WILLIAM KERR RANKIN, a recent graduate of The University of Toronto, has accepted a position 
with Bataafsche Petroleum Mij., and is receiving a special] training course in oil geology at the 
company’s headquarters in The Hague. 


Irvinc M. GriFFIN, JR. formerly with General Geophysical Company as seismic supervisor of 
the Pacific Coast and Rocky Mountain divisions, has opened an office for seismic consulting at 1331 
Esperson Building, Houston 2, Texas. 


FRANK B. JOHNSON died of leukemia in Herman Hospital, Houston, on 
September 29, 1949. Frank was aware of his condition for almost two years 
yet remained active in his work until just two weeks prior to his passing. His 
courage in the face of insurmountable odds was of no surprise to those who 
knew him well, yet he will always be remembered for his wonderful fighting 
spirit. 

Frank was born in Austin, Texas, on February 7, 1915. He attended 
elementary and high school in Austin and obtained his Bachelor of Arts de- 
gree in Physics at the University of Texas in 1937. Upon graduation, he 
secured employment with the Humble Oil & Refining Company in Houston. 
He worked with the geophysical department until 1942 when he was granted special leave of absence 
to do research work with the Naval Ordnance Laboratory in Washington, D. C., and Solomons, 
Maryland, his work there being both technical and supervisory in the Testing Department. 

He was married to the former Wilma Chrisman on January 25, 1941. They resided at 1625 
Colquitt. 

In November of 1945 he returned to Humble and assumed an important role in the design and 
development of geophysical equipment to be used by the Company in the exploration of the continen- 
tal shelf. 

Frank’s untimely death is regretted by his friends in the Society and our utmost sympathy is 
extended to his wife and family. 





Horace T. MASTERSON 
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M. P. Jones has resigned his position as president of Geotechnical Exploration Corporation to 
establish his office as a consulting geophysicist at 3552 Rankin, Dallas, Texas. He is engaging in vari- 
ous phases of geophysical work, primarily in review interpretation of seismic data and in consultation 
and supervision of current exploration programs. 


WALTER J. OSTERHOUDT is now associated with Geophysical Service Inc. and is in charge of their 
Houston office at 1416 Esperson Building. He had previously resigned his position with the Houston 
division of the Gulf Oil Companies as supervisor of the Gulf Research and Development Company’s 
seismograph operations, in the spring of 1949, and had spent several months on his ranch in south- 
western Colorado enjoying the wide open spaces, before joining GSI. Mr. Osterhoudt had been as- 
sociated with Gulf since 1930 and was active in the development of that company’s seismograph op- 
erations in the Gulf Coast, Oklahoma, California, Mexico and Venezuela. 


G. J. (JAck) KouLer, Jr., South Mexico supervisor for Geophysical Service Inc., has moved 
to New Orleans, 6543 Vicksburg Street, and has been made supervisor of GSI operations in South 
Louisiana. Vinci, W. TEUFEL, formerly in charge of the Houma office, has moved to Shreveport, 
where he will supervise GSI operations in Mississippi, North Louisaina and South Arkansas. He is in 
charge of the Shreveport office. Curis H. Eston will continue in charge of the Houma shop and will 
assist in special problems pertaining to field equipment and operating techniques. 


R. K. Carter, formerly president of Advanced Exploration Company, is now with Standard Oil 
of Texas, Box 1660, Midland. 


FRANK ITTNER recently was named vice president of The Superior Oil Company. He will remain 
in Los Angeles as manager of the company’s exploration department for the Pacific division. 


Tuomas R. SHuGART, formerly vice president of Geotechnical Service Corp., has announced the 
opening of his offices to serve as geophysical consultant, specializing in seismic interpretations and 
in seismic supervision. His offices, which opened in February of this year, are located at 1520 Mer- 
cantile Securities Building, Dallas, Texas. 


ARCHIBALD G. EBERTS, a research computer in the Seismograph Department of the Sun Oil 
Company, died at Beaumont, Texas, on January 28, 1950, after an illness of almost two months. 

Before joining Sun in November 1947, Mr. Eberts had worked with The Texas Company from 
1934 to early 1947, and had engaged in private engineering work from that time until joining Sun. 

Mr. Eberts was born October 7, 1910, at Litchfield, Minnesota. He attended the University of 
Utah for one year and received a B.S. degree in engineering from Clarkson College of Technology at 
Potsdam, New York in 1934. He was a member of the Texas Society of Professional Engineers and of 
the Society of Exploration Geophysicists. 

He is survived by his wife, a son, his father, one brother and one sister. 

L. G. ELLis 
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SOCIETY OF EXPLORATION GEOPHYSICISTS 


CONSTITUTION 
Article I. Name Article X. Meetings 
Article II. Object Article XI. Local Sections 
Article ITI. Membership Article XII. _ Districts 
Article IV. Code of Ethics Article XIII. Affiliated Societies 
Article V. _ Election, et cetera, of Members Article XIV. Committees 
Article VI. Officers Article XV. Business Manager 
Article VII. Duties of Officers Article XVI. Review by Members 
Article VIII. Council Article XVII. Bylaws 


Article IX. Executive Committee Article XVIII. Amendments to the Constitution 


CONSTITUTION 
(As amended to August 26, 1948) 


ARTICLE I. NAME 
Section 1. The Society shall be called the “Society of Exploration Geophysicists.” 


ARTICLE IT. OBJECT 


SECTION 1. The objects of this Society shall be to promote the science of geophysics especially as 
it relates to exploration and research, to foster the common scientific interests of geophysicists, and 
to maintain a high professional] standing among its members. 


ARTICLE III. MEMBERSHIP 


SEcrIoN 1. The membership of this Society shall consist of persons elected and qualified in ac- 
cordance with the Constitution and Bylaws of this Society at the time of such election. 

SECTION 2. The membership of this Society shall consist of Honorary Members, Active Members, 
Associate Members, and Student Members. 

SECTION 3. To be eligible to election to Honorary Membership a person shall, in the unanimous 
opinion of the Standing Committee on Honors and Awards and the Council, have made a distin- 
guished contribution to geophysics or a related field which warrants exceptional recognition. 

SECTION 4. To be eligible to election to Active Membership an applicant must have been actively 
engaged in practising or teaching geophysics or a related field for not less than eight years (up to four 
years as a student in a recognized college or university may be counted toward this total) of which at 
least three years must have involved work of a responsible nature calling for independent judgment 
and the application of geophysical or geological] principles. 

SECTION 5. To be el:gible to elect on to Associate Membership, an applicant must be actively 
interested in geophysics. | 

SecTION 6. To be eligible to election to Student Membership an applicant must be a graduate or 
undergraduate student in good standing in residence at a recognized university or college. 

Section 7. An Honorary Member or Active Member shall enjoy all privileges of the Society. 
He shall be eligible to hold any office, to vote on all matters submitted to the membership, to petition 
the Council or Executive Committee on any matter, to sponsor applicants for membership and to 
publish his affiliation with the Society. 

SEcTION 8. An Associate Member or Student Member shall be entitled to attend the meetings of 
the Society, to receive its Journal and to purchase its publications, on the same terms as an Active 
Member. He shall have none of the other privileges of membership and in publishing his affiliation 
with the Society shall clearly indicate his grade of membership. 
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ARTICLE IV. CopE oF Etuics 


SECTION 1. Membership of any class shall be contingent upon conformance with the established 
principles of professional ethics. 


ARTICLE V. ELECTION, RESIGNATION AND EXPULSION OF MEMBERS 


SECTION 1. The method of election to the various grades of membership shall be as set forth in 
the Bylaws. 

SECTION 2. Any member in good standing may resign from the Society at any time as set forth 
in the Bylaws. 

SEcTION 3. Any member may for the good of the Society be suspended or expelled from the So- 
ciety at any time as set forth in the Bylaws. 


ARTICLE VI. OFFICERS 


SEcTION 1. The officers of the Society shall be a President, a Vice-President a Secretary-Treas- 
urer, and an Editor. Officers shall be elected in the manner prescribed in the Bylaws for a term of one 
year with the exception of the Editor, whose term shall be two years. 

SECTION 2. Election of officers shall be by secret mail ballot. On the ballot shall be printed the 
nominees for each office arranged in alphabetical order. 

SECTION 3. The Standing Committee on Nominations shall nominate, in the manner prescribed 
in the Bylaws, two candidates for each office to be filled. Further nominations may be made by peti- 
tion as set forth in the Bylaws. 

SECTION 4. The officers shall assume the duties of their respective offices immediately after the 
close of the Annual Meeting following their election. 

SEcTION 5. No officer shall be eligible for election to the same office for two consecutive terms. 

SEcTION 6. In case of a vacancy in any office, other than the President’s, the Executive Commit- 
tee shall select a successor to serve until the close of the annual meeting following this appointment. 


ARTICLE VII. DutiEs OF OFFICERS 


Section 1. The President shall be the presiding officer at all the meetings of the Society, shall 
take cognizance of the acts of the Society and of its officers, shall appoint such Standing Committees 
and special committees as are required for the purposes of the Society, and shall delegate members to 
represent the Society. He may, at his option, serve on, and may be chairman of, any committee. He 
shall prepare an address to be given before the members of the Society at the Annual Meeting. 

SECTION 2. The Vice-President shall assume the office of President in case of a vacancy from any 
cause in that office and shall assume the duties of President in case of the absence or disability of the 
latter. He shall also be responsible for all National Meetings of the Society. 

SECTION 3. The Secretary-Treasurer shall assume the duties of the President in case of the ab- 
sence of both the President and Vice-President. He shall have charge of the financial affairs of the 
Society and shall annually submit reports as Secretary-Treasurer covering the fiscal year, which he 
shall arrange to have published in the next regular issue of the Journal of the Society. Under the di- 
rection of the Council, he shall arrange for the receipt and disbursal of all Society funds. He shall 
cause an audit to be prepared annually by a public accountant at the expense of the Society. He shall 
give a bond, and shall cause to be bonded, all employees to whom authority may be delegated to 
handle Society funds. The amount of such bonds shall be set by the Council and the expense shall be 
borne by the Society. 

SECTION 4. The Editor shall be in charge of the editorial business, shall submit an annual report 
of such business, shall have authority to solicit papers and material for the regular Society publica- 
tion and for special publications, and may accept or reject material offered for publication. He may 
appoint associate, regional, and special editors. 
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ARTICLE VIII. Councit 


SEcTION 1. The Council of the Society shall consist of the officers, the Past President, the Past 
Prior President, and all elected District Representatives. 

SECTION 2. The Council shall be the governing body of the Society and subject to the provisions 
of the Constitution and Bylaws shall have full control and management of the affairs and funds of 
the Society. 

SECTION 3. A joint meeting of the outgoing and incoming Councils shall be held at the call and 
under the Chairmanship of the newly elected President during or within seven days after the 
Annual Meeting of the Society. At this joint meeting the Councils shall hear reports from all Officers 
and Committees and review the activities of the Society for the past year. With the advice of the out- 
going Council, the incoming Council shall conduct any necessary business and issue instructions or 
recommendations to any officer or committee, subject to the provisions of the Constitution and By- 
laws. All committee chairmen shall attend this meeting, but, as Chairmen, shall have no vote. 

SECTION 4. At the call of the President or a majority of the Council members, and after written 
notice to all Council members, the Council may meet at any time. 

SECTION 5. A quorum at any meeting of the Council shall consist of six Council members. 

SECTION 6. Unless otherwise provided by the Constitution, all actions by the Council shall require 
a majority vote of the members present. 


ARTICLE IX. EXECUTIVE COMMITTEE 


SEC1ION 1. The Executive Committee shall consist of the President, the Vice-President, the 
Secretary-Treasurer, the Editor, and the Past President. 

SECTION 2. When the Council is not in session the Executive Committee shall have full authority, 
subject only to prior instructions by the Council, to exercise all powers of the Council. 

SECTION 3. All actions of the Executive Committee shall require a majority vote of all members 
of the Committee. 

SECTION 4. The Executive Committee may vote on any matter either by mail or in person. 


ARTICLE X. MEETINGS 


SECTION 1. The Society shall hold at least one meeting of the members each year, this meeting 
to be known as the Annual Meeting. One session of this meeting shall be a Business Meeting, at which 
reports of the Officers and Committees shall be read and the result of the mail ballot for officers an- 
nounced. 

SECTION 2. The Annual Meeting shall be held at a time and place designated by the Executive 
Committee. 

SECTION 3. Additional meetings of the Society may be called by the Executive Committee. 


ARTICLE XI. Loca SECTIONS 


SECTION 1. Local sections, consisting of members of the Society and other persons engaged in 
geophysics or a related field residing within an appropriate distance of a central point, may be or- 
ganized as provided in the Bylaws. 

SECTION 2. Each local section shall assist in carrying out the objectives of the Society within 
the territory assigned to the section by the Council. 

SECTION 3. Each local section shall have one district representative if among its members there 
are less than seventy-five Honorary Members and Active members of the Society in good standing, 
two district representatives if more than seventy-five and less than one hundred fifty, or three dis- 
trict representatives if more than one hundred fifty. 

SECTION 4. The district representatives shall be elected from among the Honorary Members and 
Active Members of the Society in good standing for terms stated and in the manner prescribed in the 
Bylaws and shall not be eligible for two consecutive terms. 
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ARTICLE XII. Districts 


SECTION 1. The Council shall divide the area of the continental United States, not assigned to 
local sections, into not more than seven districts. Council may designate districts outside the area of 


the continental United States. 

SECTION 2. Each district shall have for each seventy-five Active members of the Society, who 
are not members of a local section, one district representative, who shall be appointed by the Presi- 
dent, for a term of one year expiring at the close of the Annual Meeting. 


ARTICLE XIII. AFFILIATED SOCIETIES 


SECTION 1. The Council may arrange for affiliation of the Society with any duly organized groups 
or societies. 

SECTION 2. The terms of affiliation must provide that the Society shall have the right to dissolve 
such affiliation at any time, subject only to the payment of any sums it may legally owe the affiliated 
group or society. 

ARTICLE XIV. COMMITTEES 


SECTION 1. In addition to the Executive Committee, there shall be appointed Standing Commit- 
tees to further the purposes of the Society. 

SECTION 2. The duties of the Standing Committees and the method of their appointment shall be 
in accordance with the Bylaws. 

SECTION 3. The President may at any time appoint Special Committees for such purposes as he 
may deem fit. 

SECTION 4. The terms ofall Special Committees shall expire at the close of the Annual Meeting 
following their appointment. 


ARTICLE XV. BusINESS MANAGER 


SEcTION 1. The Council may employ a Business Manager for the Society and pay him such 
salary and other compensations from the Society’s funds as they deem advisable. 

SECTION 2. The Business Manager shall provide a bond appropriate in amount, the cost to be 
borne by the Society. 

SECTION 3. The Business Manager shall, under the supervision of the Secretary-Treasurer, per- 
form such duties as the Council may assign him. 

SECTION 4. The Council may discharge the Business Manager at any time. 


ARTICLE XVI. REVIEW BY MEMBERS 


SECTION 1. All acts of the Officers, Council, and Committees of the Society shall be subject to 
review by the members. 

SECTION 2. Proposals to change any decision, policy or procedure of any Officer, the Council, or 
any Committee shall be submitted in writing to the President and signed by at least twenty-five 
Honorary and Active Members in good standing. 

SECTION 3. Upon receipt of such a petition with a sufficient number of valid signatures, the 
President shall advise the Council and the Officer or Committee involved. 

SECTION 4. Should the Officer or Committee involved be unwilling to comply with the petition, 
it, together with a discussion by the proposer and the Officer or Committee involved, shall be pub- 
lished in the next issue of the Society’s Journal. 

SECTION 5. Within thirty days after publication in the Journal, the petition shall be submitted 
to the membership by mail ballot by the President. A majority of the ballots returned within thirty 
days after being mailed by the President shall be decisive. Should the vote favor the petition, it shall 
be complied with, within the limitations imposed by the Constitution and Bylaws, as promptly as 
practicable. 
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ARTICLE XVII. ByLaws 


SECTION 1. The Council shall make such Bylaws not in conflict with the Constitution, as it may 
deem necessary for the proper government of the Society. The Council may amend the Bylaws at the 
annual joint meeting by an affirmative vote of two-thirds of the members of the incoming Council 
present. All proposed amendments must, however, be published in the Society’s Journal before being 
submitted to the Council. 


ARTICLE XVIII. AMENDMENTS TO THE CONSTITUTION 


SECTION 1. Amendments to this Constitution may be proposed by any ten members of the 
Society, by any Officer of the Society, or by a Constitutional Committee appointed by the President. 

SECTION 2. Any proposed amendment shall be submitted to the President in time for publication 
in the Society’s Journal prior to the Annual Meeting. 

SECTION 3. At the annual joint meeting of the Council, all proposed amendments received since 
the previous annual meeting, shall be considered. Those receiving approval from a majority of the 
members of the incoming Council present shall be submitted by mail ballot, arranged by the Secretary- 
Treasurer, to the entire membership of the Society within sixty days. If a majority of the ballots re- 
turned within sixty days of their mailing favor the proposed amendment, it shall become effective at 
the expiration of this sixty days. All amendments shall be reported in the Society’s Journal. 


BYLAWS 
Article I. Publications Article VI. Expulsion of Members 
Article II. Election of Honorary Members Article VII. Election of Officers 
Article III. Election of Active, Associate and Article VIII. Local Sections 

Student Members Article IX. Finances of Local Sections 

Article IV. Dues Article X. Standing Committees 
Article V. Resignation of Members 

BYLAWS 


ARTICLE I. PUBLICATIONS 


SECTION 1. The Society shall publish a Journal entitled Geophysics. 

SECTION 2. The Journal shall be published at intervals designated by the Executive Committee. 

SECTION 3. All reports to the Society by its officers and committees shall be published in the 
Journal. All members of the Society shall be presumed to have due notice of all Society matters pub- 
lished in the Journal. Each issue shall contain a membership list of all Standing and Special Com- 
mittees. 

SECTION 4. Original papers, reviews, abstracts, notes or letters containing information deemed 
by the Editor to be of interest to the members of the Society shall be published in the Journal. The 
Editor shall be the sole judge of whether such material is to be published. 

SECTION 5. The subscription rate of the Journal shall be $6.00 ($6.50 foreign) per year to non- 
members and $3.00 per year to members. The first $3.00 of the annual dues of each due paying mem- 
ber shall be set aside for the payment of his subscription to the Journal. Members of affiliated Societies 
shall be entitled to receive the Journal upon payment of a fee equivalent to the dues charged to an 
associate member. 

SECTION 6. The Council may at its annual joint meeting authorize the printing of special publica- 
tions to be financed and distributed in a manner approved by the Council. 


ARTICLE II. ELECTION OF HONORARY MEMBERS 


SECTION 1. The Standing Committee on Honors and Awards may submit to the President ninety 
days before the Annual Meeting the names of any person or persons they deem eligible to election as 
an Honorary Member. Their report shall explain the basis of their recommendation. 
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SECTION 2. The President shall submit copies of any such reports to all members of the Council 
not less than sixty days before the Annual Meeting. 

SECTION 3. The Council members shall consider all such reports and vote by mail thirty days 
before the Annual Meeting. Unanimous action by those voting shall be required to elect any person 
as an Honorary Member. 


ARTICLE III. ELECTION TO ACTIVE, ASSOCIATE AND STUDENT MEMBERSHIP 


SECTION 1. An applicant for election to Active, Associate or Student Membership shall submit 
to the Business Manager of the Society an application setting forth in detail his education and exper- 
ience. The application shall list the names and present addresses of persons wh) can verify the state- 
ments given therein. It shall list not less than three Active Members or Honorary Members of the 
Society, in good standing, who are personally acquainted with the training or experience of the ap- 
plicant. This application shall be open to inspection at any time. 

SECTION 2. The Executive Committee may waive the requirement of references from members of 
the Society for geographical] or other reasons, if the applicant is otherwise eligible and furnishes other 
satisfactory references. 

SECTION 3. The Business Manager shall write to all references for verification of the applicant’s 
statements. All replies from references shall be considered confidential and shall not be disclosed ex- 
cept to the Executive Committee, without the references’ prior written consent. 

SECTION 4. The Business Manager, upon receipt of the replies from all references, shall submit 
to the Executive Committee the application and the replies from the references. 

SECTION 5. Should the Executive Committee unanimously approve and sign the application, the 
applicant’s name shall be published in the next regular issue of the Society’s Journal for approval by 
the membership at large. If no objection to his election is received by the President within thirty days 
after this publication, he shall be pronounced elected. The Business Manager will notify the applicant. 
In the case of applicants for Student Membership publication is not required. The student member 
shall be pronounced elected when approved by the Secretary-Treasurer. 

SECTION 6. An applicant for membership, upon being notified in writing of his election, shall 
pay full dues for the current year and upon making payment shall receive a membership card and the 
regular Society publications for the year of entrance. Unless payment of dues is made within thirty 
days by those living within the continental United States and within ninety days by those living else- 
where, the Executive Committee may rescind the election of the applicant. 

SECTION 7. An Associate or Student Member may seek transfer to Active Membership by supply- 
ing added information to show that he has become eligible to election to Active Membership. The 
transfer shall be handled in the same manner as election to Active Membership. The Standing Com- 
mittee on Membership may of its own initiative secure the necessary added information and submit 
it to the Executive Committee. 


ARTICLE IV. DuEs 


SEcTION 1. Honorary members shall not be required to pay dues and shall receive the Journal 
and other publications without charge. 

SECTION 2. The annual dues of an Active or Associate Member of the Society shall be five dollars 
($5.00), which includes the cost of one subscription to the Society’s Journal. 

SECTION 3. The annual dues of a Student Member of the Society shall be three dollars ($3.00), 
which includes the cost of one subscription to the Society’s Journal. 

SecTION 4. Annual dues shall be payable in advance on January 1 of the calendar year. A bill 
shall be mailed to each Active, Associate or Student Member before that date, stating the amount of 
annual dues and the penalty for default. The Society’s Journal shall be withheld from members pend- 
ing payment of dues, and Active Members failing to pay by ten days prior to the Annual Meeting 
shall have their votes in the annual mail ballot disqualified. Members in arrears shall lose all privileges 
of membership until such arrears are met. 
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ARTICLE V. RESIGNATION OF MEMBERS 


SECTION 1. Any member of the Society may resign at any time. Such resignation shall be sub- 
mitted in writing to the Council. 

SECTION 2. Any member who resigns under the provisions of Section 1 of this Article ceases to 
have any rights in the Society and ceases to incur further indebtedness to the Society. 

SECTION 3. Any person who has ceased to be a member under Section 1 of this Article may be re- 
instated by unanimous vote of the Executive Committee subject to the payment of any outstanding 
dues and obligations which were incurred prior to the date when he ceased to be a member of the 
Society. 

ARTICLE VI. EXPULSION OF MEMBERS 


SECTION 1. Any member more than two years in arrears shall be dropped from the Society by 
the Executive Committee. 

SECTION 2. Any member who is dropped under the provisions of Section 1 of this Article ceases 
to have any rights in the Society and ceases to incur further indebtedness to the Society. 

SECTION 3. Any person who has ceased to be a member under Section 1 of this Article may be re- 
instated by unanimous vote of the Executive Committee subject to the payment of any outstanding 
dues and obligations which were incurred prior to the date when he ceased to be a member of the 
Society. 

SECTION 4. Any member who, after being granted a hearing by the Executive Committee, shall 
be found guilty of a violation of the established principles of professional ethics, or shall be found 
guilty of having made a false or misleading statement in his application for membership in the Society, 
shall be asked to resign from the Society by unanimous vote of the Executive Committee. The deci- 
sion of the Executive Committee in all matters pertaining to the interpretation and execution of the 
provisions of this section shall be final. 


ARTICLE VII. ELECTION OF OFFICERS 


SECTION 1. The Standing Committee on Nominations shall consist of the President, the Past 
President, and the Prior Past President. 

SECTION 2. The Standing Committee on Nominations shall nominate two or more candidates 
for each office to be filled. They must secure the consent of all candidates nominated. 

SECTION 3. The Standing Committee on Nominations must submit their ticket to the President 
in time for publication in the October issue of the Society’s Journal. 

SECTION 4. For six weeks after the mailing date of the October issue of the Society’s Journal, 
nominations in writing, signed by at least twenty Honorary Members or Active Members in good 
standing and accompanied by the written consent of the candidate, may be submitted to the Presi- 
dent. 

SECTION 5. At the expiration of the aforesaid six weeks period, the Business Manager will pre- 
pare and mail to each member, eligible to vote, a ballot listing all candidates properly nominated for 
each office. The candidates shall be listed alphabetically. With each ballot, the Business Manager 
shall send an official envelope having the member’s name typed on the back. 

SECTION 6. Each member voting shall cast one vote for each officer and shall return his ballot to 
the Business Manager in the official envelope carrying on the outside the written signature of the 
member submitting the ballot. Only ballots so prepared by members in good standing, and received 
by the Business Manager at his officially recognized address not later than ten days prior to the 
Annual Meeting shall be valid. The Business Manager shall indicate which ballots are valid and shall 
deliver the ballots unopened to the Standing Committee on Nominations for counting. The Standing 
Committee on Nominations shall personally supervise the counting of the ballots prior to the Annual 
Business Meeting. The candidates receiving the greatest number of valid votes cast for an office shall 
be declared elected to that office. In case of a tie, the Standing Committee on Nominations shall de- 
cide by a secret vote which of the candidates shall be elected. 
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ARTICLE VIII. Locat SECTIONS 


SECTION 1. Upon petition of twenty members in good standing residing within an appropriate 
distance of a central point, the Council may authorize the formation of a Local Section and assign a 
specific territory to the Local Section. The Council may decline to authorize the formation of a Local 
Section when in its judgment such an organization would not be compatible with the interests of the 
Society. 

SECTION 2. In the organizing meeting of the Section, all members of the Society residing in the 
territory assigned by the Council to the Section shall be eligible to vote. 

SECTION 3. The Section shall be known as “The (name of place) Section of the Society of Explora- 
tion Geophysicists.” 

SECTION 4. The principal work of a Section shall be the holding of regular meetings for the pres- 
entation and discussion of papers of interest to its members. 

SECTION 5. The Section shall adopt Bylaws which must be approved by the Council of the So- 
ciety and shall be consistent with the Constitution and Bylaws of the Society. 

SECTION 6. The election of District Representatives by the Local Sections shall be by secret 
ballot. The term of office of a District Representative shall be two years; however, if the Section is 
entitled to more than one Representative, one of the Representatives elected at the establishment of 
the Section or added as the result of subsequent growth of the Section, shall be elected for a one year 
term if this is necessary to prevent the terms of all District Representatives from expiring simul- 
taneously. 

SECTION 7. District Representatives shall be elected at least three weeks prior to the Annual 
Meeting of the Society and shall take office at the close of the Annual Meeting. 

SEcTION 8. The Secretary of the Local Section shall submit to the Secretary-Treasurer of the 
Society a report of each meeting of the Local Section or its governing board within two weeks after 
the meeting. He shall submit to the Secretary-Treasurer of the Society the names of all officers and 
committee members within two weeks after their election or appointment. 

SECTION g. Any Local Section which for two consecutive years has among its membership fewer 
than twenty members in good standing of the Society shall automatically be dissolved by the Council 
at its annual joint meeting. The Council may at any time dissolve any Local Section for reasons it 
deems good and sufficient. 


ARTICLE IX. FINANCES OF LOCAL SECTIONS 


SECTION 1. The Society will pay the necessary operating expenses of a Local Section up to the 
sum of the following amounts: (a) $100.00 per year; (b) $50.00 per meeting up to four meetings per 
year; (c) $0.50 per member of the Society. 

SECTION 2. The Treasurer of the Local Section shall forward, from time to time, his application 
for such portions of the sum provided in Section 1 as may be needed to the Secretary-Treasurer of the 
Society, who will arrange for the issuance of a check for the requested amount to the Treasurer of 
the Local Section. 

SECTION 3. Prior to the Annual Meeting, the Treasurer of each Local Section shall transmit to 
the Secretary-Treasurer of the Society, for approval by the Council, an itemized statement of the 
expenditure of the funds received from the Society during the preceding calendar year. 

SECTION 4. Allocations to a Local Section for the year in which it is established shall be in pro- 
portion to the fraction of the calendar year remaining. 

SECTION 5. The Local Section may levy dues or raise funds in any other manner, subject to the 
approval of the Council. Payment of local dues shall, however, not be a prerequisite to participation 
in any activity financed wholly or in part with funds received from the Society. 


ARTICLE X. STANDING COMMITTEES 


SECTION 1. The Society shall have the following Standing Committees: (a) Standing Committee 
on Nominations; (b) Standing Committee on Membership; (c) Standing Committee on Honors and 
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Awards; (d) Standing Committee on Publications; (e) Standing Committee on Program and Ar- 
rangements; (f) Standing Committee on Education; and (g) Standing Committee on Student Mem- 
bership. 

SECTION 2. Each Standing Committee shall have a chairman, appointed by the President unless 
otherwise specified in these Bylaws. The Chairman shall submit a report to the President of the So- 
ciety at such intervals as the Chairman may deem advisable but at least quarterly. He shall submit 
to the Council at its annual joint meeting a report covering the activities of the Committee since the 
previous annual meeting. 

SECTION 3. The Standing Committee on Nominations shall consist of the President who shal] 
be chairman, the Past President, and the Past Prior President. Its duties shall be to nominate candi- 
dates for officers, to supervise counting the ballots and to declare the election of the officers as pre- 
scribed in Article VII of these Bylaws. 

SEcTION 4. The Standing Committee on Membership shall consist of three active members ap- 
pointed for a period of one year by the President immediately following the Annual Meeting. One of 
the members appointed shall have been a member the preceding year. The Committee shall prescribe 
the manner of soliciting applicants for membership. 

SEcTION 5. The Standing Committee on Honors and Awards shall consist of five active members, 
none of whom shall have been members of the Society less than five years. The senior member of the 
Committee shall retire after the Annual Meeting. Vacancies shall be filled by the President. The Com- 
mittee shall recommend candidates for election to Honorary Membership to the Council. The 
Committee shall recommend to the Council the establishment of Honors and Awards and shall rec- 
ommend candidates for all established Honors and Awards of the Society to the Council. 

SECTION 6. The Standing Committee on Publications shall consist of five active members who 
shall serve a two year term concurrent with the Editor and who shall be appointed by the Editor. 
The Committee shall have the duty of advising and assisting the Editor. The Editor shall appoint the 
Chairman of this Committee. 

SEcTION 7. The Standing Committee on Program and Arrangements shall consist of the Local 
Representatives plus three to ten additional active members appointed for a term of one year by the 
Vice-President, who shall be Chairman. The names of the members of the Committee shall be pub- 
lished in the July issue of the Society’s Journal. The Committee shall have the duty of assisting the 
Vice-President in arranging and holding the Annual Meeting. 

SECTION 8. The Standing Committee on Education shall consist of five active members appointed 
for one year by the President. The Committee shall promote effective geophysical education. 

SECTION 9. The Standing Committee on Student Membership shall consist of five active mem- 
bers appointed for one year by the President. The Committee shall encourage the interest of students 
in geophysics and the Society. 
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Members are urged to report to the 
Business Manager any inaccuracies in 
the following list, which was compiled 
from the most recent information at 
hand. 


A 


ABBOTT, WAYNE R., Chief Geologist, Wood 
River Oil & Refg. Co., 1301 Petroleum Bldg., 
Okla. City, Okla. 

tABBotT, WittiaAM C., Student, St. Louis Uni- 
versity, 5207 Murdoch, St. Louis 9, Mo. 

ABEL, Kari W., Office Manager, Mayes-Bevan 
Co., 1936 E. 35th Pl., Tulsa, Okla. 

AcHESON, C. Haroip, Gravity Interpreter, 
Tropical Oil Co., c/o Tropical Oil Co., Bogota, 
Colombia, S. A. 

ACHESON, VoLNEY A., Research Geophysicist, 
Creole Pet. Corp., Aptdo 889, Caracas, Vene- 
zuela 

ApAMS, Hat RosBeErt, Party Chief, Geotechnical 
Corp., Box 7166, Dallas, Tex. 

ADAMS, JOHN ArRMy, Supervisor, Western Geo- 
physical Co., Box 491, Taft, Calif. 

*ADAMS, LELAND C., Seismic Computer, Stano- 
lind Oil & Gas Co., Box 341, Franklin, La. 

*ApamMs, Myron D., Observer, Geotechnical 
Corp., Box 7166, Dallas, Tex. 

*ADAMS, ROBERT W., Engineer, Adams & As- 
sociates, 7400 Tampa Ave., P. O. Box 664, 
Reseda, Calif. 

*ApDAMS, WALLACE W., Office Seismograph Com- 
puter, Creole Pet. Corp., Aptdo 1329, Caracas, 
Venezuela 

AvDERMAN, C. V., Party Chief, Keystone Expl. 
Co., 2313 Persa, Houston, Tex. 

*ADKINS, GEORGE E., Jr. Technical Ass'’t., 
Enterprise Exploration Co., Zinc Corp. Ltd., 
Broken Hill 7W, N. S. W., Australia 

ADLER, JOSEPH L., Foreign Mgr., Indep. Ex- 
ploration Co., 901 Esperson Bldg., Houston 2, 
Tex. 

Apter, L., Gravity Supervisor, Cia de Petr. 
Shell de Colombia, Aptdo Nac. 114, Bogota, 
Colombia, S. A. 

AFFLECK, JAMES, Geophysicist, Gulf Research & 
Devel. Co., P. O. Drawer 2038, Pittsburgh 30, 
Pa. 

AGEE, First Humpurey, Supervisor, United 
Geophysical Co., 6202 Benson, Huntington 
Park, Calif. 

AGNICH, FRED JosEPH, District Supervisor, 
Geophysical Service, Inc., 6000 Lemmon Ave., 
Dallas 9, Tex. 


*Associate Member tHonorary Member 


{Student Member 
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Acocs, Wirtram B., Chief Physicist, Venezuelan 
Atlantic Refg. Co., 940 Broadway, Bethlehem, 
Pa 


AIKEN, CHARLES B., Vice President, Electro- 
Mechanical Research, Inc., Scribner Rd., Wil- 
ton, Conn. 

AKKERMAN, RICHARD PETE, Geologist, Gulf Oil 
Corp., P.O. Drawer 2100, Houston 1, Tex. 

ALBER, JOHN L., President, Bardanal Engr. Co., 
Inc., 10307 E. Strong Ave., Whittier Calif. 

*ALBERS, W. F., Party Chief, Delia Exploration 
Co., Inc., Box 742, Houma, La. 

ALBRIGHT, Emory GLEN, Seismologist, Richmond 
Exploration Co., Aptdo 93, c/o Rexco, Mara- 
caibo, Venezuela 

Atcockx, E. D., Geophysicist, National Geo- 
physical Co., 3412 Caruth Blvd., Dallas 5, Tex. 

ALDREDGE, R. F., Vice President, Westby Geo- 
physical Cor p., Calle Lopez 44, Apartamentos 
Victoria 304, Mexico City, Mex. 

ALEXANDER, J. B., Geologist, British Colonial 
Geological Survey, Batu Gajah, Perak, Federa- 
tion of Malaya 

ALLEN, FRANK T., Gulf Research & Development 
Co., Box 2038 Pittsburgh 30, Pa. 

ALLEN, Lynn D., Division Chief Draftsman, 
Socony Vacuum Oil Co., Aptdo 246, Caracas, 
Venezuela 

ALLEN, STANLEY R., Seismic Computer, Humble 
Oil & Refg., Co., Humble Building, Room 808, 
Houston, Tex. 

ALLEN, Tuomas L., District Supervisor, Petty 
Geophysical Engr. Co., Box 2061, San Antonio, 
Tex 


*ALLEN, WILLIAM Jr., Geophysical Engr., 
Phelps Dodge Corp., Box 991 Douglas, Ariz. 

*ALLEN, WM. Epwarb, Ass’t Supt., Geophysical 
Section, Cities Service Oil Co., 722 Wyandotte, 
Bartlesville, Okla. 

ALLENBY, RicHarD J., Student, University of 
Toronto, 1 Shamrock Ave., Long Branch, Ont., 
Canada ; 

ALLON, MICHAEL, Consultant, P. O. Box 355, 
Pittsburgh 30, Pa. 

ALVEREZ, MANUEL, JR., Geologist, Petroleos 
Mexicanos, Pub: Nogal 52 Mexico City, D. F. 

tAtvey, G. C., Student, University of Toronto, 
Streetsville, Ontario, Canada 

tAmin, S. R., Student, Northwestern University, 
810 Washington, Evanston, Ill. 

Amis, W. H., Jr., Vice President, Nai’l. Geo. 
Co., Inc., 8800 Lemmon Ave., Dallas, Tex. 

*ANDERSON, GEORGE Epwin, Computer, Stano- 
re Oil & Gas Co., 2011 Quitman St., Denver, 
Colo. 

ANDERSON, JOHN FREDERICK, Head of Geo- 
physical Dept., Warren Oil Corp., 801 City 
Nat’l. Bank Bldg., Houston, Tex. 
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ANDERSON, OWEN WILLIAM, Seismograph Tech- 
nician, Stanolind Oil & Gas Co., Box 1410, 
Ft. Worth, Tex. 

TANDERSON, Tuomas P., Student, Colorado 
— of Mines, 18 Prospector Park, Golden, 

olo. 

ANDREWS, Harry Hucu, Supervisor, Seismo- 
graph Service Corp., Box 1590, Tulsa, Okla. 

*ANDREWS, KENNETH E., Computer, United 
Geophysical Co., 595 E. Colo. St., Pasadena 

1, Calif. 

ANDREWS, REAGAN H., Partner, R. H. Andrews 
Geophysical Service, 212 Fidelity Bldg., 1000 
Main St., Dallas, Tex. 

ANDREWS, W. N., Seismograph Computer, 
Humble Oil & Refg. Co., 863 Humble Bldg., 
Houston 2, Tex. 

*APPENDINO, JOHN, Ass’t Party Chief, National 
Geophysical Co., 8800 Lemmon Ave., Dallas 
Tex. 

*ARCENEAU, J. E., Computer, Geophysical Serv- 
ice, Inc., 12322 Greene Ave., Culver City, 
Calif. 

*ARCHER, MILTON, Computer, Geophysical Serv- 
ice, Inc., 6000 Lemmon Ave., Dallas, Tex. 

Arick, Mittarp Boston, Geologist, Box 87, 
Midland, Tex. 

*ARMSTRONG, JOHN A., Seismologist, Imperial 
Oil Lid., 300 Ninth Ave. West, Calgary, Al- 
berta, Canada 

Armstronc, LEE, C., Geologist, E. J. Longyear 
Co., 1701 Foshay Tower, Minneapolis 2, 
Minn. 

*ARMSTRONG, ORVEN H., Seismic Party Chief, 
Magnolia Petroleum Co., Box goo, Dallas, Tex. 

ArNnETT, R. D., Partner, Seismic Engr. Co., 
5618 Caruth, Dallas, Tex. 

ARNOLD, KINGSLAND, Gravity Computer, Mag- 
nolia Petroleum Co., P. O. Box goo, Dallas 1, 
Tex. 

ARNOLD, TAPLEY G., Party Chief, E. V. McCol- 
lum & Co., 515 Thompson Bldg., Tulsa, Okla. 

ARNOLD, WILFRID J., Seis. Party Chief, Ame- 
rada Petroleum Co., Childress, Tex. 

TARSENAULT, CHARLES A., Student, University 
of Houston, 3846 Ruth St., Houston, Tex. 

ARTHUR, Marion A., Research Geophysicist, 
Humble Oil & Refg. Co., 209 Humble Bldg., 
Houston 1, Tex. 

Atuy, L. F., Mgr. Geophysical Dept., Conti- 
nental Oil Co., 608 Fannin, Houston 2, Tex. 

ATWATER, Gorpon I., Consulting Geologist, 
1034 Whitney Bldg., New Orleans 12, La. 

AUGENTHALER, ROBERT L., Geologist, Std. Oz/ 
Co. of Calif., Box 1200, Bakersfield, Calif. 

AucustAaT, GEORGE, Vice President, Delia Ex- 
ploration, P.O. Box 1103, Houma, La. 

AUGUSTEIJN, JAN J., Geophysicist, Shell Oil Co. 
of Ecuador, Quito, Ecuador 

AuRAND, Harry A., Consultant, 1350 Bellaire 
St., Denver 7, Colo. 

tAustin, J. W., Stanolind Oil & Gas Co., P. O. 
Box 3092, Houston, Tex. 

*AuTREY, C. B., Computer, Geotechnical Corp., 

Box 7166, Dallas, Tex. 
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Autrey, D. W., Party Chief, Geotechnical Corp., 
Box 7166, Dallas, Tex. 

*AyCARDO, MAN, Jr., Geological Engr., [nter- 
national Engr. Corp., 3rd Floor Soriano Bldg., 
Manila, Philippine Is. 

*AYDINOGLU, MustaFA, Research Geophysicist, 
ra § Research Corp., Box 446, LaHabra, 

alif. 

Ayers, Otis, Party Chief, Geophysical Service, 

Inc., 6000 Lemmon Ave., Dallas, Tex. 


B 


Baars, BASTIAAN, Physicist, Bataafsche Petr. 
Maatschappij, Carel van Bylandtlaan 30, The 
Netherlands. 

Bass, JOHN J., Secretary-Treasurer, Delta 
Exploration Co., Inc. 3801 8th St., S. W., 
Calgary, Alberta, Canada 

TBaBIN, SCHLEY J., Student, University of Tulsa, 
Memorial Hall, Tulsa, Okla. 

BACKMAN, JOHN E., Party Manager, Gulf 
Research & Dev. Co., Box 2038, Pittsburgh, Pa. 

Bacon, Lioyat O., Physics Dept., Michigan 
College of Mining & Tech., Houghton, Mich. 

BavDER, GLENN E., Chief Seismic Computer, 
— Oil & Refg. Co., Box 2180, Houston, 

ex. 

BaiLEy, Loturop H., Geophysicist, Gulf Res. 
& Dev., P.O. Drawer 2038, Pittsburgh, Pa. 

BarrpD, WALTER D., Supervisor, Southern Geo- 
physical Co., 5025 Calmont St., Ft. Worth, 
Tex. 

*BaxkER, BuFrorD M., Chief Engr. & Plant Mgr., 
Engr. Laboratories, Inc., 518 Redbud Lane, 
Garland, Tex. 

BAKER, CHARLES M., Student, University of 
Texas, 609 Patterson Ave., Austin, Tex. 

BAKER, GLENN J., Geophysicist-geologist, Wm. 
M. Barrett, Inc., 909 Giddens-Lane Bldg., 
Shreveport, La. 

*BakeR, M. E., Seismograph Party Chief, 
Geotechnical Service Corp., P. O. Box 7166, 
Dallas, Tex. 

Basin, Paut Davip, Stanolind Oil & Gas Co., 
3162 E. 21st Place, Tulsa, Okla. 

BALDWIN, RoBErtT W., Box 1372, Jerome, Ariz. 

BALLARD, JAMES A., Supervisor, Central Explora- 
tion Co., 1221 N. E. 43rd, Okla. City, Okla. 

Battou, ALBERT L., JRr., Party Chief, Seismo- 
graph Service Corp., Box 1590, Tulsa, Okla. 

BANERJEE, SANTI L., Ass’t Geophysicist, Geo- 
logical Survey of India, 27 Chowringhee, Cal- 
cutta, India 

Banta, H. E., Research Physicist, Independent 
Exploration Co., 521 N. Main, Roswell, New 
Mexico 

Banta, Norman H., Geophysicist, Iraq Petro- 
leum Corp., Geological Dept., Tripoli, Lebanon 

BarBER, R. Curtis, Engineer, Schlumberger 
Well Surv. Cor p., 19 Chestnut St., Bradford, Pa. 

*BARBER, THOMAS D., Geologist, Stanolind Oi! 
& Gas Co., Box 3007, Corpus Christi, Tex. 

BARBISCH, JOE B., Geophysicist, Quintana 
Petroleum Corp., 17th Floor, City Nat’] Bank 

Bldg., Houston, Tex. 
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BARBOUR, PRICE C., Gravity Party Mgr., Gulf 
Res. & Dev. Co., Caixa Postal 1242, Lourenco 
Marques, Mozambique, Portuguese, E. Africa 

BARCLAY, STEWART, Mexican American Inde- 
pendent Co., Reforma No. 1-204, Mexico, D. F. 

*BarKoukyY, A. N., Ass’t Geophysicist, Anglo- 
Egy plian Oilfields, Lid., P. O. Box 228, Cairo, 
Egypt. 

BARKSDALE, GERALD L., Party Chief, Petty 
Geophysical Co. Aptdo 889, Caracas, Vene- 
zuela 

Barnes, A. L., Party Chief, Nance Exploration 
Co., 3620 Plumb St., P. O. Box 6587, Houston, 
Tex. 

BARNES, CHESTER F., Consulting Geologist & 
Geophysicist, Cosden Petroleum Corp., P. O. 
Box 266, Big Spring, Tex. 

BarnEs, R. H., Party Chief, General Geophysical 
Co., Box 455, Woodward, Okla. 

BARNUM, WARREN R., Gravity Party Megr., 
Gulf Research & Dev. Co., P. O. Drawer 2038, 
Pittsburgh, Pa. 

BarrETT, WM. M., President, Wm. M. Barret, 
Inc., 909 Giddens-Lane Bldg. .» Shreveport, 
La. 


BARRY, ADELBERT, Design Engr., Humble Oil 
& Refg. Co., 2123 Kingston Drive, Houston, 
Tex. 

BARTEL, ROBERT R., Geophysicist, Nat'l Geo- 
physical Co., Party No. 9, Roundup, Montana 

*BARTHELEMY, JOSEPH E., Jr., Party Chief, 
Western Geophysical Co., Box 103, Lac La 
Biche, Alberta 

BARTHELMES, ALBERT J., Vice President, Seis- 
mograph Service Corp., 1630 E. 26th Flace, 
Tulsa, Okla. 

BarTLeTT, C. R. O., Squadron Leader, Oscar 
Weiss, Greycot, Maderia Walk, Church Stret- 
ton, Salop, England 

*BARTLETT, DAvip, Report & Patent Coordi- 
nator, Humble Oil & Refg. Co., 255 Humble 
Bldg., Houston, Tex. 

TBaRTON, Epwarp I., Gulf Research & Dev. Co., 
Box 2038, Pittsburgh, Pa. 

BARTON, Jackson M., Divisional Geologist, 
Cooperative Refinery Ass’n., 621 West 61st St., 
Kansas City, Mo. 

Bartow, ARTHUR I., Partner, Advanced Ex- 
ploration Co. Inc., 4160 Anita St., Houston, 
Tex. 

*Bartow, RatpH D., Chemical Engr., Baroid 
a Division, 1304 W. Broadway, Ardmore, 
Okla. 

{BasHAN, GEORGE W., Student, Colo. School of 
Mines, Sigma Nu House, Golden, Colo. 

BATCHELDER, DEAN E., Geophysicist, Lane- 
Wells Co., 1966 Skyline Vista Dr., La Habra 
Heights, La Habra, Calif. 

Bates, CHARLES C., Consultant, A. H. Glenn & 
Associates, 7810 Gateway Blvd., S. E., Wash- 
ington, D. C 

*BaTson, JAMES B., Instrument Inspector, 
Magnolia Petroleum Co., 3935 Mather Ct., 
Dallas, Tex. 

Bauer, R. F., Production Foreman, Union Oil 
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Co. of Calif., 425 E. El Camino, Santa Maria, 
Calif. 


BavER, ROBERT W., Technical Division Mgr., 
Miller Geophysical Co., 1385 Westwood Blvd., 
Los Angeles, Calif. 

BauM, RoBERT, Supervisor, Seismograph Serv- 
ice C orp., 132 Arthur, Shreveport, La. 

BazHaw, W. O., Vice President, Republic Ex- 
ploration Co., P.O. Box 2208, Tulsa, Okla. 

Bazzont, CHARLES B., Chief Geophysicist, Sun 
Oil Co., Geophysical Lab., Norwood, Pa. 

TBEAN, RoBERrT J., Student, Harvard University, 
60 Maple Ave., Apt. 3, Cambridge, Mass. 

*BEARDEN, Cart D., Jr. Geophysicist, Shell 
Oil Co. Inc., Bismarck, N. Dakota 

Beck, Aucust F., Chief Geophysicist, Imperial 
Oil Company, 56 Church Street, Toronto, 
Ontario, Canada 

BEcK, RonaALpD E., Party Chief, Phillips Pet. Co., 
Hotel Alvin Bldg., Alvin, Tex. 

BEcKER, H. C., Party Chief, Seismograph Serv- 
ice Corp., R.F.D. 2, Amite, La 

*Bepiz, PERTEV I., Geophysicist, Turkish Govern- 
ment, M.T.A., Enstitusu, Ankara, Turkey 

*BEEBE, B. W., Exploration Mgr., Anderson- 
Prichard Oil Corp., 1821 Devonshire, Nichols 
Hills, Okla. City, Okla. 

BEEMAN, KEITH R., Partner, Southwestern 
Indus. Electronics Co., Box 13058, Houston, 
Tex. 

Beers, Rotanp F., President, 
Corp., P.O. Box 1015, Troy, N. y. 

BEETH, ‘Donat, Geologist, Continental Oil Co., 
Box 2197, Houston, Tex. 

Beur, M. I., Geophysicist, Oscar Weiss, P. O. 
Bothaville, O.F.S. South Africa 

{BEIGHTOL, RicHARD O., Student, University of 
Tulsa, 527 N. Hudson, Tulsa, Okla. 

Bett, G. R., Geophysicist, Western Gulf Oil 
Corp., Room #6, Motta Bldg., Santa Maria, 
Calif. 

BELL, OLIn G., Geologist, Humble Oil & Refg. 
Co., 5519 Jackson St., Houston, Tex. 

BELLUIGI, ARNALDO, Prof. of Geophysics, Uni- 
versity of Mining Engineering, Perugia per 
Prepo, Italy 

BEMROSE, JOHN, Geophysicist, Sohio Pet. Co., 
2015 W. Alabama Ave., Houston, Tex 

+BENDER, FRED A., W. Highland Ave., Ebens- 
burg, Pa. 

*Benctson, C. A., Geologist, Standard Oil Co. 
of Calif., 605 W. ’ Olympic Blvd., Los Angeles, 
Calif. 

Beniorr, Huco, Assoc. Prof. of Seismology, 
Calif. Inst. of Tech., 220 No. San Rafael Ave., 
Pasadena, Calif. 

BENKE, M. L., Seismologist, The Texas Co., 
2111 Wroxton Rd.. Houston 5, Tex. 

*BENNETT, ELWIn, Gravity Party Chief, Petty 
Geoph. Engr. Co., Box 2061, San Antonio, 
Tex. 

BENNETT, Roy F., Division Geophysicist, Sohio 
Pet. Corp., 614 Esperson Bldg., Houston 2, 
Tex. 


Geotechnical 
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*Benson, A. E., Party Chief, Amerada Pet. 
Cor p., Box 2040, Tulsa, Okla. 

BERESFORD, ROBERT, Elec. Engineer, Naval 
re Lab., 1793 No. Craig Ave., Altadena, 
Calif. 

Bere, G. A., President, Berg Geophysical Co., 
2122 Welch St., Houston, Tex. 

BERLETH, W. H., Designer, Humble Oil & Refg. 
Co., 211 Humble Bldg., Houston, Tex. 

{BERNARD, Curtis R., Student, University of 
Texas, Route 2, Raymondville, Tex. 

BERNDES, A.E. JR. Party Chief, The Texas Co., 
Aptdo 267, Caracas, Venezuela, S.A, 

BERNING, JOHN, Geologist & Geophysicist, 
Oscar Weiss, 902 Mutual Bldgs., Johannes- 
burg, S. Africa 

BERTOLET, EpwarD C., Electronics Engr., The 
Superior Oil Co., 6214 Bluebell Ave., North 
Hollywood, Calif. 

Bertram, A. C., Geologist, D. D. Feldman, 
6403 Edloe, Houston 5, Tex. 

Berwick, J. D., Pet. Geologist & Geophysicist, 
2210 W. St., Pueblo, Colo. 

BEVAN, Tuomas J., Partner, Mayes-Bevan, Inc., 
305 Kennedy Bldg., Tulsa, Okla. 

BEVIER, GEORGE, Independent Geologist, 501 
Security Bldg., Pasadena, Calif. 

Buatracuarya, P. K,, Research Fellow, Car- 
negie Inst. of Washington, 5241 Broad Branch 
Rd., Washington 15, D. C. 

BIBLE, Joun L., President, Tidelands Explora- 
tion Co., 2626 Westheimer Rd., Houston 6, 
Tex. 

BicKEL, Haroxp C., Geophysicist, Seismograph 
a“ Corp., Aptdo 1488, Caracas, Venezuela, 
S 


BicELow, DoNALD V., Geophysical Computer, 
Socony-Vacuum Oil Co., Aptdo 246, Caracas, 
Venezuela, S. A. 

Brits, RoBert N., Party Chief, Amerada Pei. 
Corp., Box 2040, Tulsa 2, Okla. 

*BIRKENHAUER, HENRY F., S. J., Ass’t. Prof. of 
Mathematics, John Carroll University, Uni- 
versity Heights, Cleveland 18, Ohio 

Bisuop, F. L., Consultant, 710 National Bank 
of Tulsa Bldg., Tulsa, Okla. 

Bissett, E. C., Party Chief, Petty Geophysical 
Engr. Co., Box 2061, San Antonio, Tex. 

7BrxBy, RoBert H., Continental Oil Co., Box 
508, Riverton, Wyo. 

Brack, ARTHUR W., Supervisor, Continental Oil 
Co., 1755 Glenarm, Denver, Colo. 

Brack, J. P., Mgr. Geol. & Lease Div., American 
Republic Corp., 1810 Pet. Bldg., Houston, Tex. 

{Buiack, Rosert J., The Pure Oil Co., 1512 21st 
St., N. W., Washington 6, D. C. 

{Biacx, RupotpH A., Student, Washington 
oma ee 9509 Tennyson Ave., St. Louis 
14, 

Brack, Wm. D., Geophysical Service, Inc., 
510 oth Ave. W. Calgary, Alberta, Canada 

BrakE, E. F., Seismograph Party Chief, Western 
Geoph. Co., 216 N. Big Spring, Midland, Tex. 

TBLAKEMAN, Epmunp R., Student, Colo. School 
of Mines, 914 Washington, Golden, Colo. 
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BLAKEY, CARL W., Petroleum Consultants, 328 
McBirney Bldg., Tulsa, Okla. 

BLANCHARD, CHARLES H., Party Chief, Arkansas 
Fuel Oil Co., Geophysical Dept., Shreveport, 


a. 

{BLANCHARD, JONATHAN E., Student, University 

of Toronto, 69 College "Rd, Truro, Nova 
Scotia, Canada 

BLANCHARD, WM. G., President, Blanchard Con- 
cession, Inc., Box 593, Coral Gables 34, Fla. 

BLATTNER, SANFORD D., Party Chief, Magnolia 
Pet. Co., Box goo, Dallas, Tex. 

Biau, L. W., Research Consultant, Humble Oil 
& Refg. Co., Box 2180, Houston 1, Tex. 

Bie, Davin, F., Physicist, Naval Ord. Lab., 
4714 Lackawanna St., Berwyn, Maryland 

*BLOOMER, Pur A., Jr., Geologist, Skelly Oil 
Co., 934 Unadilla St., Shreveport 36, La. 

Bium, Victor J., S. J., Ass’t. Dean, Inst. of 
Tech., St. Louis University, 3621 Olive St., 
St. Louis 8, Mo. 

*BLUMBERG, H. J., Geophysicist, Oscar Weiss, 
P. O. Box 113, Witbank, Transvaal, S. Africa 

BLUMBERG, ROLAND K., Research Fellow, Har- 
vard University, Seguin, Tex. 

Biunpun, Geo. J., Geophysicist, Northwest 
Seismic Surveys, Lid., 1910 12th Ave. W., 
Calgary, Alberta, Canada 

BoccaLery, MICHAEL A., Supervisor, Western 
Geophysical Co., §23 W. 6th, Los Angeles 14, 
Calif 

*BopVARSSON, Gunnar, Chief Engr., State 
Electricity Authority, Sorlask jol 40, Reykjavik, 
Iceland 

*Boccs, WM. E., Computer, The Atlantic Refg. 
Co., Box 552, Casper, Wyo. 

TBoHANAN, WAYNE F., Student, Colo. School 
of Mines, 822 12th St., Golden, Colo. 

TBOHRER, SAMUEL, Student, St. Louis Univer- 
sity, 1525 N. Van Ness, Los Angeles 6, Calif. 

BOLANOVICK, STANLEY, Computer, The Superior 
Oil Co., 930 Edison Bldg., Los Angeles, Calif. 

BOLINGER, JOHN W., Geophysicist, Humble Oil 
& Refg. Co., P. O. Box 3327, Corpus Christi, 
Tex. 

BONDURANT, JOHN E., Chief Observer, Phillips 
Pet. Co., Geophysical Lab., 400 W. 3rd St., 
Bartlesville, Okla. 

*BoNEBRAKE, WALTER C., Seismologist Party 
Chief, Allantic Refg. Co. ., Geophysical Sec., 
Party 15, Box 2819, Dallas, Tex. 

Boos, C. MAYNARD, Geologist, Geophoto Service, 
2036 S. Columbine St., Denver, Colo. 

Boot, Ws. N., Geologist, 619 Truxton Ave., 
Bakersfield, Calif. 

*Borinc, Burt J., Computer, Continental Oil 
Co., P. O. Box 449, Buffalo, Wyo 

BorMAN, FRANK W., Geophysicist, Amerada 
Pet. Corp., Box 2040, Tulsa, Okla. 

Born, Mitton C., Geophysical Supervisor, 
Amerada Pet. Corp., 552 Subway Terminal 
Bldg., Los Angeles, Calif. 

Born, Ws. T., Director of Lab. & Vice Presi- 
dent, Geophysical Research Corp., 2607 N. 
Boston Pl. » Tulsa, Okla. 

















MEMBERSHIP LIST 


Borys, Epmunp, Geologist & Geophysicist, 
Hunt Oil Co., 1107 Texas Eastern Bldg., 
Shreveport, La. 

BossoLtasco, Mario, Professor, University of 
Geneve, University of Milano, Istituto Geo- 
fisico Italiano, Casilla Postale 3689, Milano, 
Ferrovia 

BoucHer, F. G, Head of Dev. Engr., The 
Carter Oil Co., 3611 S. Utica, Tulsa 5, Okla. 

BouDREAUX, EpwarpD A., Geophysicist, Gulf 
Oil Corp., Drawer 2100, Houston 1, Tex. 

*BOULWARE, ROBERT A., Party Chief, Nafioual 
Geophysical Co., 8800 Lemmon, Dallas, Tex. 

Bourne, I. C. J., Seismologist, Seismograph 
Service, Lid., 3a London Wall Bldgs., London, 
E: C. 2, Eng. 

BourRRET, WESTON, Geologist, Kennecott Copper 
—- 2790 Devonport Rd., San Marino, 

alif. 

BownvEN, J. W., Party Chief, Canadian Gulf 
Oil Co., Drumheller, Alberta, Canada 

{Bowrr, Duncan M., Student, University of 
Tulsa, 1443 So. Gary Ave., Tulsa, Okla. 

TBowLBy, CLARENCE W., Student, Colo. School 
of Mines, 1202 19th St., Golden, Colo. 

{Bow inc, Dewey D., Student, Colo. School of 
Mines, P. O. Box 3, Golden, Colo. 

*BowmaN, D. C:, Lab. Technician, Seis. Service 
Corp., 5546 E. 4th Terrace, Tulsa, Okla. 

Bowsky, MERLE C., Ass’t Commandant of 
Signal School, Hq. Sig. C. Eng. Lab., 28 Carty 
Ave., Ft. Monmouth, N. Jersey 

{Boyp, FrepErick C., Student, University of 
Toronto, 674 Manning Ave., Toronto 4, On- 
tario, Canada 

Boyp, Lewis H., Director GM & Instr. Rentals 
Div., Western Geoph. Co., P. O. Box 501, 
Tulsa 2, Okla. 

Boyum, Burton H., Ass’t Geologist, Cleveland- 
Cliffs Iron Co., Geological Dept., Ishpeming, 
Michigan : 

TBRACK, JOHN R., Student, University of Texas, 
General Delivery, Iraan, Tex. 

BRADFORD, DONALD C., Chief Engr., Raytheon 
Mfg. Co., 18 Windsor Terrace, Waltham, Mass. 

*BRADFORD, M. D., Chief Computer, Western 
Geoph. Co., Party F-11, Peace River, Alberta, 
Canada 

BRADLEY, WARING, Geologist, Permian Basin 
Sample Lab., Box 1653, Midland, Tex. 

BRADLEY, Joe R., Jr., Party Chief, Texas 
Seismograph Co., P. O. Box 2069, Wichita 
Falls, Tex. 

BraDLEy, R. M., Chief Geophysicist, Cities 
ay Oil Co., 1321 Armstrong, Bartlesville, 

*BRAITHWAITE, AL, Co-Partner, Braithwaite & 
Caldwell, 1718 E. Elm, Enid, Okla. 

*BRAMLETTE, JOHN E., Computer, Geophysical 
Service, Inc. Box 150, Houma, La. 

*BRANNIAN, Ross E., Geophysical Service Tnc., 
6000 Lemmon Ave., Dallas 9, Tex. 

Brant, ARTHUR A., Consulting Geophysicist, 
800, 2 Wall St., New York City, N. Y. 

Braun, THEoporR H., Mgr. Geoph. Lab., 


339 


Superior Oil Co., 590 No. Daisy Ave., Pasa~ 
dena 8, Calif. 

*BRAYTON, ARNOLD E., Construction Engr., 
Aluminum Co. of America, Box 501, Port 
LaVaca, Tex. 

Breck, Howarp R., Geophysical Supervisor, 
career Serv. Corp., Box 1590, Tulsa, 

a. 

BREEDLOVE, RutuH, Seismic Computer, Aélantic 
Refg. Co., Box 871, Midland, Tex. 

TBRENNAN, D. F., Student, University of 
Toronto, 90 Raglan Ave., Toronto, Ont. 

BRENNER, Morris, Physicist, Nat] Bureau of 
Standards, 3855 Rodman St., N. W., Washing- 
ton 16, D. C. 

{BREweER, Max C., Student, Washington Uni- 
versity, 9509 Tennyson Ave., St. Louis 14, 
Mo 


BREWER, RICHARD, Dist. Seis. Sup., The Atlantic 
Refg.Co., 707 McNeil St., Shreveport, La. 

BRIARD, VERNON E., Geophysicist, The Texas 
Co., 4202 Swarthmore, Houston, Tex. j 

Briccs, RoBert B., Vice President, Research 
Explorations, Inc., 303 Southern Std. Bldg., 
Houston 2, Tex. 

BRILLIANT, RENEE M., Student, Columbia 
om 411 W. 116th St., New York 27, 

Y 


Brinnon, Ws. B., Seismic Party Chief, Mag- 
nolia Pet. Co., Box 778, Portales, New Mex. 

BRITTON, JOHN W., Student, University of 
Toronto, 1957 Queen St. E., Toronto, Ont., 
Canada 

Brock, Frep A., Engineer, Geoph. Service Inc., 
5422 Druid Lane, Dallas 9, Tex. 

Brockway, L. I., Geophysicist, Gulf Res. & Dev. 
Co., 5th Floor Insurance Exchange Bldg., 
Calgary, Alta., Canada 

Bropinc, Rospert A., Sr. Research Engr., 
Magnolia Pet. Co., 2921 Kingston, Dallas, 
Tex. 

Brons, H. H., Geophysical Supervisor, Oscar 
Weiss Geoph. Surveys, Adriaan Pauwstraat 
1, The Hague, Netherlands 

Brooks, JAMEs A., Jr., Geophysicist, Humble 
Oil & Refg. Co., 2516 Ella Lee Lane, Houston, 
Tex. 

Brooks, O. D., Geophysical Supervisor, Humble 
Oil & Refg. Co., P. O. Box 2025, Tyler, Tex. 

Brooks, RoBertT R., Student, Colo. School of 
Mines, 2015 Ford St., Golden, Colo. 

BrossarD, LEO, Con. Engr. & Geologist, P. O. 
Box 166, Val d’Or, Quebec, Canada 

BroTHERHOOD, G. Roy, Chief Geophysicist, 
Caracas Pet., S. A., Aptdo 89, Caracas, Vene- 
zuela 

Broussarp, C. H., Supervisor, Independent 
Exploration Co., 901 Esperson Bldg., Houston 
2, Tex. 

BroussarD, D. F., Geophysicist, Yegua Corp., 
2302 Esperson Bldg., Houston, Tex. 

Brown, ANDREW, Lab. Manager, Aélas Ex- 
ploration Co., 1911 W. Alabama, Houston 6, 
Tex. 

Brown, C. Brapner,: Chief, Proximity Fuze 





















































Tire aL lakliial lt an tt. 








340 MEMBERSHIP LIST 


Div., Naval Ord. Lab., 1402 Elson St., Carole 
Highlands, Washington 12, D. C. 

Brown, Donatp R., Geophysicist, Bataafsche 
Pet. Mij., c/o B.P.M-30, Carel Van Bylant- 
laan, The Hague, Holland 

Brown, E. E., Party Chief, Humble Oil & Refg. 
Co., 210 Lafayette, Marshall, Tex. 

Brown, FRANK E., President, Republic Explora- 
tion Co., Box 2208, Tulsa, Okla. 

{BROowN, FREDERICK W., Field Operator, c/o 
Geo.-Technical Dev. Co., Lid., Bourlamaque, 
P. Q., Canada 

Brown, H. Hattock, Party Chief, Geotechnical 
Corp., Box 7166, Dallas 9, Tex. 

Brown, Hart, Owner, Brown Geophysical Co., 
P. O. Box 6005, Houston, Tex. 

Brown, Henry W., Geophysicist, The Carter 
Oil Co., Box 801, Tulsa, Okla. 

Brown, Kart K., Jr., Student, Colo. School of 
Mines, Sigma Nu House, Golden, Colo. 

Brown, L. I., District Exploration Superin- 
tendent, Calif. Co., 1818 Canal Bldg., New 
Orleans 12, La. 

BROWNING, Paut, Ass’t. Pet. Engr., Creole 
Pet. Corp., Aptdo 172, Maracaibo, Venezuela 

BrowniLow, Cecit L., Supervisor of Geoph. 
Lab., Phillips Pet. Co., 400 W. 3rd, Bartles- 
ville, Okla. 

BRUYERE, RICHARD N., Party Chief, The Texas 
Co., 929 S. Broadway, Los Angeles 15, Calif. 

Bryan, A. B., Chief Geophysicist, The Standard 
Oil Dev. Co., 15 W. 51st, New York, N. Y. 

Bryan, Cart L., Geophysicist, Gulf Refg. Co., 
Drawer 1731, Shreveport, La. 

*BrYAN, Francis G., Party Chief, Western Geo- 
physical Co., 523 W. 6th, Los Angeles 14, 
Calif. 

Bucuner, Harry M., Exploration Coordinator, 
The Carter Oil Co., Drawer 1739, Shreveport, 
La. 

BuckNnER, Guy O., Jr., Engineer, Halliburton 
a Well Cementing Co., 4734 Eppes, Houston 
4, Tex. 

*Bupp, MontcomMery R., Ass’t Director of 
Advertising, Hercules Powder Co., goo Market 
St., Wilmington, Del. 

BurruM, CHARLES E., Tech. Sec. Supervisor, 
Stanolind Oil & Gas Co., 1530 So. Yorktown 
Pl., Tulsa 4, Okla. 

BucBeEE, J. M., Sr. Exploitation Engr., Shell 
Oil Co., 2806 W. Lane Drive, Houston 19, 
Tex. 

BuNSEN, ALBERT W., Ass’t Party Chief, Inde- 
pendent Expl. Co., go1 Esperson Bldg., Hous- 
ton 2, Tex. 

Burc, KennetH E., Consultant, Geophysical 
Service, Inc., 6000 Lemmon Ave., Dallas 9, 
Tex. 

{BurKE, Wm. Henry, Jr., Student, Rice Insti- 
tute, East Hall, Houston, Tex. 

*BURKHALTER, HowARD L., Party Chief, Marine 
Exploration Co., 1120 Rutland St., Houston 8, 
‘Dex: 

*BuRNETT, ARTHUR C., Part Owner, Langham, 

Langston & Burnett, 1300 Prairie Ave., Hous- 

ton, Tex. 





Burns, J. L., Seis. Supervisor, Heiland Explora- 
tion Co., 10725 101 St., Edmonton, Allta., 
Canada . 

Burroucus, Bitty B., Gravity Supervisor, 
Ark. Fuel Oil Co., P. O. Drawer 1734, Shreve- 
port, La. 

Burton, GERALD A., Seismologist, Shell Oil Co., 
Box 193, New Orleans, La. 

Burton, RarrorD H., Box 268, Big Lake, Tex. 

*Busu, JAMES H., Party Chief, Heiland Explora- 
tion Company, 10725 to1st St., Edmonton, 
Alberta, Canada 

{BustEED, W. J., Student, Colo. School of 
Mines, 812 16th St., Golden, Colo. 

Butter, Mark D., Seismic Interpreter, Gulf 
Res. & Dev. Co., Box 2038, Pittsburgh, Pa. 

ButTLer, RoBEert E., Geoph. Supervisor, Cities 
Service Oil Co., 1440 Mellie Esperson Bldg., 
Houston, Tex. 

BuTLer, W. W., Geoph. Supervisor, Tide Water 
Assoc. Oil Co., Box 1404, Houston, Tex. 

Butt, Harpine, Party Chief, Atlantic Refg. Co., 
Box 2819, c/o Geoph. Section, Dallas, Tex. 

BycuHox, Victor, Seis. Party Chief, Adlantic 
Refg.Co., Box 314, Morse, Sask., Canada 

BYERLY, PERRY, Prof. of Seismology, University 
4 A aod ., Bacon Hall, U. C., Berkeley 4, 

a 


Byers, JOHN W., Geophysicist, McCollum Ex- 
plor. Co., 1025 So. Shepherd Dr., Houston, 
Tex. 

*Byers, RicHARD E., Engineer, Geophysical 
Service, Inc., 6000 Lemmon Ave., Dallas 9, 
Tex. 


C 


CAAN, ALBERT J. Z., Geophysicist, Socony- 
Vacuum Oil Co., Inc., Room 700, 26 Broadway, 
New York 4, N. Y. 

Capy, Francis H., Geoph. Computer, The 
Carter Oil Co., Box 801, Tulsa, Okla. 

*CALDWELL, WALTER T., Co-Partner, Braith- 
waite & Caldwell, 1923 W. Maine St., Enid, 
Okla. 

CaLHoun, Festus F., Gravity Supervisor, Gar- 
= Exploration Co., 7015 Hillcrest, Dallas 5, 

ex. 

*CALLEDARE, Wm. C., Jr., Chief Computer, 
Western Geoph. Co., Box 60, Glendive, Mon- 
tana 

tCAMERON, Rosert A., Student, University of 
Toronto, 160 St. George St., Toronto, Ont. 
Canada 

CAMPBELL, Davip B., Jr., Supervisor, Inde- 
pendent Explor. Co., 1411 Electric Bldg., Ft. 
Worth, Tex. 

*CAMPBELL, EVERETT L., Ass’t. Supervisor, 
Nat'l Geoph. Co. Inc., 8800 Lemmon Ave., 
Dallas, Tex. 

CAMPBELL, F. F., Supervisor, Amerada Pet. 
Corp, Box 2040, Tulsa, Okla. 

*CaMPBELL, H. H., Party Mgr., Berg Geoph. 
Co., 2122 Welch, Houston 6, Tex. 

*CAMPBELL, RICHARD A., Engineer, Vidalia, La. 

7Capatcu, Victor F., Student, Penn. State 














MEMBERSHIP LIST 341 


tae 134 No. Atherton St., State College, 
a 


Capp, J. T., Party Chief, Geotechnical Explor. 
rk 3712 Haggar Dr., P. O. Box 7166, Dallas, 
ex 


*Capps, ALDEN L., Computer, Century Geoph. 
Corp., 502 Fredonia St., Muskogee, Okla. 

*CARE, JOHN L., Field Supervisor, Central Ex- 
ploration Co. Inc., 1220 NE 38th St., Okla. 
City, Okla. 

*CARLBERG, CHARLES E., Jr. Magnetometer 
a Magnolia Pet. Co., Box goo, Dallas 
1, Tex. 

Carton, DAVE P., Chief Geophysicist, Humble 
& Refg. Co., 856 Humble Bldg. Houston 2, 

ex. 

*CARPENTER, MICHAEL C., Computer, Geo- 
technical Corp., 3712 Haggar Dr., Dallas 9, 
Tex. 

Carr, GEORGE W., Owner, Carr Geophysical Co., 
2110 Commerce Bldg., Houston 2, Tex. 

Carr, JoHN, Geophysicist, The Anglo-Egyptian 
Oil fields Lid., P.O. Box 228, Cairo, Egypt 

*CarRrOw, JAMES O., Seismologist, Geophysical 
— Inc., 6000 Lemmon Ave., Dallas 9, 

ex. 

Carson, ROE W., Geophysical Interpreter, Geo. 
Technical Explor. Co., Rt. 7, 2040 Willingham 
Dallas, Tex. 

{CaARTER, NorMAN A., 828 N. Kimball, Casper, 


Wyo. 

Carter, Ray K., Standard Oil Co. of Tex., Box 
1660, Midland, Tex. 

CARTER, ROLAND W., Geophysicist, Union Pro- 
ducing Co., Box 8, Rural Route 3, Shreveport, 


La. 

Cartier, W. O., Consulting Engr., McPhar 
Engr. Co. of Canada, 45 Moore Ave., Toronto, 
Ont., Canada 

CasH, Harvey, Jr., Ass’t to Division Mgr., 
The Texas Co., Box 2420, Tulsa, Okla. 

*CAsTELLI, L., Ass’t .Geophysicist, Bear Oil Co., 
Ltd., 9616-101A Ave., Edmonton, Alberta, 
Canada 

Caster, E. L., Supt. Land & Geol. Dept., Ark. 
Natural Gas Corp., Box 1734, Shreveport, La. 

*CATCHINGS, ROBERT F., Jr., Exploration Geo- 
physicist, Humble Oil & Refg. Co., 202 Humble 
Bldg., Houston, Tex. 

CaTHEY, JoHN A., Geophysicist, Seaboard Oil 
Co., 1400 Continental Bldg., Dallas, Tex. 

CERVENY, Puitie F., Geophysical Interpreta- 
tion, Gulf Res. & Dev. Corp., Box 2038, 
Pittsburgh 30, Pa. 

*CHAMBERLIN, C. W., Adm. Ass’t. to Chief 
Geophysicist, The Atlantic Refg. Co., 4025 
Prescott Ave., Dallas 4, Tex. 

Cuamp, E. H., Observer, Geotechnical Corp., 
Box 7166, Dallas 9, Tex. 

*CHANCE, JENNER K., Chief Computer, United 
Geophysical Co., Field Party 49, Box 275, 
Edmonton, Alberta, Canada 

CHANG, Tun Yin, Geoph. Interpreter, Adlantic 
Refg.Co., 1703 Tower Bidg., Jackson, Miss 

CuapMAN, Cart J., Geophysicist, Imperial Oil 
Lid., 300 9th Ave., W., Calgary, Alta., Canada 


CHAPPELL, CLIFFORD M., Student, Colo. School 
of Mines, Box 1861, Corpus Christi, Tex. 

Cuaput, U. J., Computer, International Pet. Co., 
Talara, Peru, S. A. 

CHARRIN, P. J. D., President, Perforating Guns 
Atlas Corp., 913 Union Nat’l Bank Bldg., 
Houston, Tex. 

CHARSKE, CHARLES J., Res. Geophysicist, 
Humble Oil & Refg. Co., 114 Brace St., Hous- 
ton, Tex. 

CHENEY, Monroe G., President, Anzac Oil 
Corp., Box 846, Coleman, Tex. 

CHERNOSKY, ALLEN A., Res. Geophysicist, 
Humble Oil & Refg. Co., 203 Humble Bldg., 
Houston 1, Tex. 

CHESHER, C. E., President, Canadian Explora- 
tion Co., Lid., 340-7th Ave. W., Calgary, 
Alberta, Canada 

Cuitp, Vircit E., Supervisor, The Texas Co., 
6504 Vanderbilt, Houston, Tex. 

CurisTIE, NorMAN J., Supervisor, United Geo- 
physical Co., 822 Thompson Bldg., Tulsa 3, 
Okla. 


Curisty, RoBERT F., Seismologist, Shell Oil Co., 
Box 1191, Tulsa, Okla. 

Ciark, GEORGE B., Computer, Independent 
Exploration Co., 901 Esperson Bldg., Houston, 
Tex. 

Criark, R. C., Geoph. Supervisor, The Carter 
Oil Co., P. O. Box 120, Denver, Colo. 

CLARK, WHEATON C., Party Chief, Reliable 
Geophysical Co., Box 450, Yoakum, Tex. 

CLarK, WM. W., Geoph. Supervisor, The Carter 
Oil Co., 494 Ockley Dr., Shreveport, La. 

Crark, W. O., Party Chief, Rogers-Ray, Inc., 
2500 Bolsover Rd., Houston 5, Tex. 

*CLARKE, CLEM S., Oil Exploration, 500 Ricou- 
Brewster Bldg. Shreveport, La. 

CLauncH, Exton B., Seis. Computer, Jnde- 
pendent Pros. Co., 901 Esperson Bldg., Hous- 
ton, Tex. 

CLayToNn, NEAL, Seismologist, Republic Explora- 
tion Co., Box 2208, Tulsa, Okla. 

CLEMENT, Paut F., Geophysicist, Western Gulf 
Oil Co., 401 19th St., Bakersfield, Calif. 

*CLEVENGER, M. A., New Mexico School of 
Mines, Campus Station, Box 94, Socorro, N. 
Mex. 

CLEWELL, Dayton H., Ass’t. Director, Field 
Res. Labs., Magnolia Pet. Co., Box goo, Dallas, 
Tex. 

CLIFFORD, O. C., Jr., Chief Geophysicist, Atlantic 
Refg.Co., Box 2819, Dallas, Tex. 

TCLirton, FRANK T., Student, University of 
Toronto, 137 Highbourne Rd., Toronto, Ont., 
Canada 

Currton, R. L., Geologist & Engr., 1703 E. 
Maple, Enid, Okla. 

*CLOEPFIL, GORDON D., Party Chief, Geophysical 
— Inc., 6000 Lemmon Ave., Dallas 9, 

ex. 

Ctoup, R. T., North American Geophysical Co., 
2627 Westheimer Rd., Houston 6, Tex. 

*Coan, G. B., Hercules & Gold Medal Distrib- 
utor, Box 451, Aztec, New Mex. 





















































342 MEMBERSHIP LIST 


Coss, Howarn L., Gravity Interpreter, Aélantic 
Refg.Co., Box 2819, Dallas, Tex. 

*COCHRANE, Davip W., Party Chief, Seismo- 
Service Corp., P. O. Box 1590, Tulsa, 

Copy, C. C., President, Standard Seismograph 
Co., P. O. Box 1502, Okla. City, Okla. 

*COFFEEN, JAMES A., Seismic Computer, The 
Alantic Refg. Co., Box 472, Morgan City, La. 

CoFFIN, R. CLare, Geophysical Co-ordinator, 
— Oil & Gas Co., Box 591, Tulsa 2, 

CoHICK, KENNETH S., Seismologist, Shell Oil 
Co. Inc., 2080 Obispo St., Long Beach, Calif. 

COLE, Gorpon J., Consultant, 126 S. New Hamp- 
shire Ave., Los Angeles 4, Calif. 

CoLe, Ratpu C., Party Chief, Carr Geoph. Co., 
2110 Commerce Bldg., Houston 2, Tex. 

{CoLtetT, LEonarp S., Engr., Radio Activity 
Section, Dept. of Mines & Resources, Box N., 
Jerome, Ariz. 

Cottey, G. C., Ass’t. Chief Geophysicist, Iraq 
Pet. Co., Limited, Exploration Office, P. O. 
Box 215, Tripoli, Lebanon 

CoLLINGwoop, Dovuctas M., Geol. & Geoph. 
_ Engr., Sun Oil Co., Box 2880, Dallas, 

ex. 

CoLvin, CLaubDE E., on leave from The Geo- 
technical Corp., 2008 Main St., Miles City, 
Montana 

ComBs, Epwarp J., Geologist & Geophysicist, 
ar Oil Co., 400 Roosevelt Dr., Evansville, 

nd. 

Conant, E. E., Supervisor, United Geophysical 
610 Lubbock Nat’! Bank Bldg., Lubbock, 

ex. 

Conepon, R. L., Engineer, Geophysical Service, 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

CONKLIN, GLEN M., Research Interpreter, Sun 
Oil Co., 2605 Amarillo, Beaumont, Tex. 

*ConLEY, H. R., Partner & Secretary, American 
Exploration Co., P. O. Box 555, S.L.I., La- 
fayette, La. 

CONNELL, JoE E., Chief Computer, Amerada 
Pet. Corp., Box 2040, Tulsa, Okla. 

ConoOvER, GEORGE E., Field Operations Engr., 
Magnolia Pet. Co., Box 76, Route 6, Dallas, 


Tex. 

ConraD, P. P., Ass’t. Chief Geophysicist, 
Socony-Vacuum Oil Co., Aptdo 246, Caracas, 
Venezuela, S. A. 

Cook, D. E., Geophysicist, Gulf Research & Dev. 
Co., Box 2038, Pittsburgh 30, Pa. 

Cook, KENNETH L., Geophysicist, U. S. Geol. 
a 506 Federal Bldg., Salt Lake City, 

ta. 

Cook, Paut C., Seismic Party Chief, Keystone 
— Co., 2813 Westheimer, Houston, 

ex. 

*CooLBAUGH, Davin F., Geologist, Anaconda 
Copper Mng. Co., Darwin, Calif. 

Cootey, E. H., Research Engr., Sianolind Oil 
& Gas Co., 2050 E. 12th, Tulsa, Okla. 

Cooper, JACK R., Research Engr., Stanolind 
= Gas Co., 2534 S. Delaware Pl., Tulsa, 


*CooperR, STuART H., Seismograph Operator, 
Continental Oil Co., 105 W. Center St., Can- 
ton, Miss. 

COPELAND, HAROLD L., Seismograph Computer, 
Creole Pet. Corp., Aptdo 889, Caracas, Vene- 
zuela 

CoPELAND, R. J., Ass’t. Supervisor of Geophy- 
sics, Canadian Gulf Oil Co., Insurance Ex- 
change Bldg., Calgary, Alberta, Canada 

Corsi, L. P., Jr., Mining Engr., Potash Co. of 
a 313 S. Mesa St., Carlsbad, New 

ex. 

CoRNELISON, Boyp, Vice President, Houston 
Technical Lab., 2424 Branard at Argonne, 
Houston, Tex. 

CoRNELL, RussELt B., Seismologist, Magnolia 
Pet. Co., Box goo, Dallas, Tex. 

CornETT, J. R., Geophysicist, Rogers-Ray Co., 
c/o Sinclair Pet. Co., Box 51, DireDawa, 
Ethiopia 

CornisH, Lou G., Vice President & Chief Geo- 
physicist, American Exploration Co., S.S.C., 
Midland, Tex. 

Cortes, Henry C., Ass’t Mgr. Land & Explora- 
tion Depts., Magnolia Pet. Co., 4328 Windsor 
Parkway, Dallas 5, Tex. 

CortriGHT, Wm. D., District Geologist, Tide 
Water Associated Oil Co., 2202 Terrace Way, 
Bakersfield, Calif. 

Coryn, F. R., Geophysical Supervisor, The 
Texas Co., P.O. Box 2420, Tulsa 2, Okla. 

*Coster, H. P., Party Chief, Seismograph Ser- 
vice, Lid., 3A, London Wall Bldgs., London 
E.C.2, England 

Coucu, Rospert G., Seismologist, Socony- 
Vacuum Oil Co., Aptdo 246, Caracas, Vene- 
zuela 

{Countis, THomas J., Student, University of 
Colo., 1225 College, Boulder, Colo. 

*CoursEY, W. DupLey, Personnel Mgr., Geo- 
physical Service, Inc., 6211 Revere Place, 
Dallas, Tex. 

CourTieR, Wm. Henry, Ass’t. Chief Geo- 
physicist, Phillips Pet. Co., Geophysical Dept., 
Bartlesville, Okla. 

*CourTNEY, C. J., Gravity Ass’t., The Calif 
Co., 2324 Selma, New Orleans 22, La. 

CourTNnEY, E. A., Consultant, P. O. Box 471, 
Hammond, La. 

*COwWELL, FRANK M., Jr., Party Chief, Seismo- 
graph Service Corp., Box 1590, Tulsa, Okla. 

Cowie, Rocer H., Shell Oil Co., inc., P. O. 
Drawer 5157, Drew Sta., Lake Charles, La. 

Cow Les, LAURENCE G., Research Geophysicist, 
Superior Oil Co., 5420 Brae Burn Drive, 
Bellaire, Tex. 

Cox, Harris, Vice President, Western Geo- 
physical Co., 523 W. 6th, Los Angeles, Calif. 

Craic, RoBert L., Standard Vacuum Oil Co., 
Palembang, Sumatra, Soengei, Gerong, Indo- 
nesia 

CraIN, Rosert A., Partner, Texas Seismograph 
Co., 1825 Woodrow St., Wichita Falls, Tex. 

Cram, Ira H., Vice President, Continental Oil 
Co., 17th Floor, Sterling Bldg., 608 Fannin, 
Houston, Tex. 














MEMBERSHIP LIST 


Crary, ALBERT P., Geophysicist, Watson Labo- 
ratories, A.M.C. , Cambridge Field Station, 230 
Albany St. , Cambridge 39, Mass. 

*CRARY, DonaLp, Geophysicist, Sohio Pet. Co., 
614 Niels Esperson Bldg., Houston, Tex. 

CRAWFORD, JOHN M., Supt. Gravity Div., 
Continental Oil Co., Geophysical Dept., Ponca 
City, Okla. 

CrAwrForD, Paut D., Consulting Geophysicist, 
Rocking Chair Oil Corp., 1421 Milam Bldg., 
San Antonio 5, Tex. 

CRAWFORD, WELDON L., District Supervisor, 
Petty Geoph. Engr. Co. , Box 2061, San Antonio, 


CRENSHAW, Cart C., Core Drill Supt., Phillips 
Pet. Co., Bartlesville, Okla. 

CRIDER, LEWwIs C., Geologist, Stanolind Oil & 
Gas Co., P. O. Box 1680, Wichita Falls, Tex. 

CRONIN, EUGENE J., American Institute of Radia- 
tion, Box 277, Belmont, Calif. 

CRONIN, STEWART, Geologist, The Pure Oil Co., 
Box 271, Tulsa, Okla. 

*Cross, JAMES H., Jr., Physical Engr., Magnolia 
Pet. Co., 707 W. 11th St., Brady, Tex. 

CrowpvER, H. V., Field Supervisor, Seismic 
en Inc., 9245 Wickford, Houston 7, 

ex. 

CROWELL, J. H., President, Crowell & Steele, 
Inc., 3416 Ella Lee Lane, Houston, Tex. 

~Crupup, Jack M., Student, University of 
Tulsa, 2307 E. 5th, Tulsa, Okla. 

*CRUMP, Oscar M., Computer, Aélantic Refg. 
Co., Box 2819, "c/o Geophysical Section, 
Dallas, Tex. 

¢CRUMP, Wm. W., Amerada Pet. Corp., P. O. 
Box 2040, Tulsa, Okla. 

CRUMRINE, KENNETH C., Physicist, The Carter 
Oil Co., 1133 N. Lewis, Tulsa, Okla. 

CULBERTSON, J. A., Div. Geologist, Continental 
Oil Co., c/o Geoph. Dept., Ponca City, Okla. 

Cup, Haron A., John Day, Oregon 

{Cummins, Eart L., Student, University of 
Colo., 952 Marine St., Boulder, Colo. 

CurnutTtT, F. E., Independent, 301 N. Pine St., 
Hammond, La. 

{CunNINGHAM, WM. J., Student, University of 
Tulsa, 535 So. Toledo, Tulsa, Okla. 


D 


DAHLBERG, JACK K., Magnetic Supvr., Standard 
Vacuum Pet. Mzj., Palembang, Soengei 
Gerong, Sumatra, Indonesia 

DAHLBERG, ROBERT S., JR., Lead Research 
Man, Creole Pet. Corp., Aptdo 889, Caracas, 
Venezuela, S. A. 

Daum, Cornetius G., Chief Seismologist, Mag- 
— Pet. Co., 3625 Bryn Mawr Drive, Dallas 
5, Tex. 

*Damon, EveRrETT F., Chief Observer, Amerada 
Pet. Corp., Box 2040, Tulsa, Okla. 

tDamon, Paut E., Research Associate, Institute 
of Science & Tech., Ordark Bldg., University 
of Ark., Fayetteville, Ark. 

*Dana, ANNA, M., Seismologist, Southern Geo ph. 
Co., 308 Sinclair Bldg., Ft. Worth, Tex. 


343 


Dana, R. H., Secretary, Southern Geoph. Co., 
Sinclair Bldg., Ft. Worth, Tex 

TDANIEL, RoBert E., Student, University of 
Toronto, G.S.I. 510 oth Ave. W., Calgary, 
Alberta, Canada 

DAvUGHERTY, C. G., Jr., Chief Geologist, South- 
ern Minerals Corp., 411 N. Broadway, Corpus 
Christi, Tex. 

*DaAUSMAN, RussELL H.,: Texas Supervisor, 
American Exploration Co., 3703 Jardin St., 
Houston, Tex. 

DAVENPORT, ROBERT, Seismograph Party Chief, 
Amerada Pet. Corp., Box 2040, Tulsa 2, Okla. 

Davipson, G. B., Gravity Party Chief, Magnolia 
Pet.Co., 512 B W. roth, Amarillo, Tex. 

Davies, NATHAN C., Geologist, Aurora Gasoline 
Co., P. O. Box 388, Olney, Il. 

Davies, RicHarD, Chief Geophysicist, Anglo- 
Iranian Oil Co., Lid., 71 Mount Park Road, 
Ealing, London Ws, Eng. 

Davis, D. R., Mgr. Tulsa Branch, Harrison 
Equip. Co., Inc., Box 2366, 1124 E. 4th St., 
Tulsa, Okla. 

*Davis, Davp A., Electronics Technician, Gulf 
Research & Dev. Co., P. O. Box 2038, Pitts- 
burgh, Pa. 

*Davis, Davin K., Computer, Century Geo- 
— Co., 410 W. Broadway, Elk City, 

a 


Davis, DonALD M., Scout, Valley & Northern 
Div., Union Oil Co. of Calif., 617 W. 7th St., 
Los Angeles 14, Calif. 

Davis, Donatp M., Division Geologist, Pure 
Oil Co., Box 239, Houston, Tex. 

Davis, L. A., Seismologist, Petty Geoph. Engr. 
Co., P. O. Box 2228, Odessa, Tex. 

Davis, Rotun E., Party Chief, Southern Geo- 
physical Co., P.O. Box 153, Snyder, Tex. 

*Davis, WARREN L., Ass’t. Computer, Conti- 
nental Oil Co., Geoph. Dept., Ponca City, 
Okla. 

*Davis, WM. W., Geophysical Interpreter, Sun 
Oil Co., 198 E. Circuit Drive, Beaumont, Tex. 

Dawson, Hersert M., Foreign Supervisor, 


Petty Geoph. Engr. Co., Box 2061, San 
Antonio, Tex. 
Dawson, L. D., Jr., Party Chief, Republic 


Exploration Co., Box 2208, Tulsa, Okla. 

*Day, CHartEs E., Research Engr., Geophysical 
Res. Corp., 2607 N. Boston Pl., Tulsa, Okla. 

Deacon, L. E., Geophysical Consultant, P. O. 
Box 218, Grapevine, Tex. 

*DeBiank, B., Geophysicist, Caribbean Pet. 
Co., Postbus 19, Oldenzaal, Holland 

*DEBruyn, J. W., Geophysicist, Bataafsche 
Pet. Mij., Van Zaeckstraat 5, The Hague, 
Holland 

*DEEGAN, CHARLES J., Associate Editor, Oi] & 
Gas Journal, 1501 E. 38th St., Tulsa, Okla. 

*DeeErR, Joe H., Observer, Garrett Exploration 
Co., 4818 Elsby, Dallas, Tex. 

*DeForp, H. L., Supervising Observer, Atlantic 
Refg. Co., Box 2819, Geoph. Lab. , Dallas, Tex. 

tDrGoryer, E. L., Sr. Partner, DeGolyer & 
MacNaughton, 1000 Continental Bldg., Dallas 
1, Tex. 








344 MEMBERSHIP LIST 


DEGoop, R. G., Party Mgr., Gulf Res. & Dev. 
Co., 201 Lincoln, Loveland, Colo. 

DEHLINGER, PETER, Seismologist, Shell Oil Co., 
175 So. Michigan Ave., Pasadena, Calif. 

DEJOoURNETTE, R. D., Jr., Party Chief, Western 
Geoph. Co., 1102 1st Nat’] Bank Bldg., Dallas 
1 Tex. 

DeLoacu, Epwarp L., Dist. Geophysicist, 
Atlantic Refg. Co., 1728 Milam Bldg., San 
Antonio, Tex. 

*DEL R10, ALEJANDRO M., Chief Geologist, 
Colombian Gov't Geol. Surv., Calle 53, No. 
14-32, Bogota, Colombia 

DemiInG, J. H., Geophysicist, Venezuelan At- 
lantic Refg. Co., Aptdo 893, Caracas, Vene- 
zuela 

DENNING, WAYNE H., Geophysicist, United 
Geoph. Co., 595 E. Colo. St., Pasadena, Calif. 

DENNIS, TERENCE E., Supervising Seismologist, 
The Superior Oil Co., 538 Mission St., So. 
Pasadena, Calif. 

*DensON, M. E., Jr., Teaching Ass’t. Calif. 
Inst. of Tech., 4077 Lynd Ave., Arcadia, 
Calif. 

DeEsmonD, J. M., Party Chief, Southern Geoph. 
Co., Box 693, Casper, Wyo. 

Dessau, GaBor, Dr. Ing., Geological Survey of 
India, Ufficio Geologico, Via S. Susanna 13, 
Rome 130, Italy 

*DEWIrTE, L., Grad. Student, Calif. Inst. of 
Tech., Pasadena 4, Calif. 

DEUSSEN, ALEXANDER, Independent Consulting 
Geologist, Room 413, Commerce Bldg. Addi- 
tion, Houston 2, Tex. 

DEeWoopy, D. A., Party Manager, Gulf Res. & 
Dev. Co., 2708 Tangley, Houston 5, Tex. 

*DEXTER, LAURENCE N., Ass’t. Dist. Supervisor, 
— Refg.Co., P.O. Box 895, Lake Charles, 

a 


{Dickinson, ARTHUR S., Student, Colo. School 
of Mines, Kappa Sigma Fraternity, Golden, 
Colo. 

Dickson, W. E., Party Chief, Geophysical Ser- 
vice, Inc., Cx. Postal 820, Belem, Para, Brazil, 
S.A 


*DIENESCH, JEAN, Seismograph Computer, Geo- 
physical Service Inc., 6000 Lemmon Ave., 
Dallas 9, Tex. 

DiGruti0, Frep J., Supervisor, Western Geoph. 
Co., 10725 104th St., Edmonton, Alberta, 
Canada 

TDIKER, SALAHI, Student, Colo. School of Mines, 
P.O. Box 128, Golden, Colo. 

Dimmick, OPIE, President, Century Geoph. Corp., 
1333 No. Utica, Tulsa, Okla. 

TDINSTEL, Wooprow, Student, Lehigh Univer- 
sity, 40 Grant Place, Irvington 11, New 
Jersey 

*DiRENzO, ANTHONY M., Computer, Stanolind 
Oil & Gas Co., 3726 Julian St., Denver 11, 
Colo. 

DIssLER, ERNEST W., Division Geophysicist, 
Cities Service Oil Co., 305 No. Penn, Bartles- 
ville, Okla. 

DIvELBIss, JAMES, Seismic Supervisor, Sun Oil 
Co., P. O. Box 1798, Denver, Colo. 


DiveELy, Paut R., Geophysicist, Gulf Res. & Dev. 
Co., P. O. Drawer 2083, Pittsburgh 30, Pa. 
Dix, C. Hewitt, Associate Prof. of Geophysics, 

Calif. Inst. of Tech., Pasadena, Calif. 

tDoan, Raymonp E., Student, University of 
Utah, 45 ‘‘M” St., Salt Lake City, Utah 

*DoBRICK, EDWARD G., JR., Geologist, The Calif. 
Co., P. O. Box 890, Lexington, Ky. 

Dosrin, Mitton B., Sr. Research Physicist, 
Magnolia Pet. Co., Box goo, Dallas 1, Tex. 
Dosyns, D. R., Seismic Supervisor, Magnolia 

Pet Co., P. O. Box goo, Dallas 1, Tex. 

Dopp, Lavon C., Research Engineer, Sun Oil 
Co., P. O. Box 223, Beaumont, Tex. 

Dopson, HERBERT F. Review Seismologist, 
Atlantic Refg. Co., 623 Tenna Loona Ct., 
Dallas, Tex. 

*DoE, RoBerT, Geophysicist, Calif. Standard 
Co., Lancaster Bldg., Calgary, Alta., Canada 

Dott, Henri G., Director of Research, Schlum- 
berger Well Surv. Corp., Old Quarry Rd., 
Ridgefield, Conn. 

*Dott, Wm. R., Party Chief, Seismograph 
Service Corp., Box 1590, Tulsa 1, Okla. 

{+DomeEntico, Norman, Student, Calif. Inst. of 
Tech., 3431 Quivas St., Denver, Colo. 

{DoneE, CiarK B., Student, University of Utah, 
666 Wall St., Salt Lake City, Utah 

*DoNLEY, JOHN C., Seismologist, Southern Geo- 
physical Co., 308 Sinclair Bldg., Ft. Worth 2, 
Tex. 

DONNALLY, CHESTER J., Supervisor, Western 
Geoph. Co., 1102 First Nat’l Bank Bldg., 
Dallas, Tex. 

DonnELLEY, V. T., Geologist, W. C. McBride, 
Inc., 1904 Milam Bldg., San Antonio, Tex. 
DOoNNERSTAG, Purp, Geologist, N. Y. State 

Science Service, Box 326, Wellsville, N. Y. 

Donouoo, H. V. W., Ass’t. Prof. of Geophysics, 
University of Utah, School of Mineral In- 
dustries, Salt Lake City 1, Utah 

Doo.itrLeE, Russett C., Seismograph Inter- 
preter, Gulf Res. & Dev. Co., 3324 Chauncey 
Pl., Apt. 103, Mt. Rainier, Md. 

Dorris, JAMES E., Ass’t Megr., Seis. Service 
Corp. of Del., Aptdo 1488, Caracas, Venezuela 

Dortcu, Wits R., Jr., Geophysical Super- 
visor, Socony-Vacuum Oil Co., Aptdo 246, 
Caracas, Venezuela 

Doss, Carson L., Director of Instrumentation, 
Colo. School of Mines, P. O. Box 541, Golden, 
Colo. 

Douctas, NorveEt, Owner, Douglas Engr. Co., 
5117 W. Lovers Lane, Dallas, Tex. 

*Downey, Hucu P., Geophysicist, McCollum 
Exploration Co., 403 A 8th Ave. W., Calgary, 
Alberta, Canada. 

{DowsetT, JOHN, Student, University of Toronto, 
go St. Leonards Ave., Toronto, Ont., Canada 

{DRakE, Ws. R., Student, University of Michi- 
gan, P. O. Box 568, Mattoon, IIl. 

DRENNAN, Ws. A., 1325 Castaic Ave., Oildale, 
Calif. 

DresBacu, Cuas. H., General Mgr., Colombian 
Gulf Oil Co., Foreign Prod. Div., Rm. 1648, 
Whitehall Bldg., 17 Battery Pl., N. Y. 4, N. Y. 

















MEMBERSHIP LIST 345 


?Drews, THEODORE E., Student, Louisiana 
State University, 2444 Florida Sf., Baton 
Rouge, La. 

DREYER, RoBERT M., Prof. of Geology & Geo- 
physics, University of Kansas, Lawrence, Kan. 

DupLEy, RAYMOND W., Seismologist, Cummins 
Berger & Pishny, 1603 Commercial St’d. 
Bldg., Ft. Worth 2, Tex. 

DUuFFNER, RALPH T., Airborne Geophysicist, 
U. S. Geol. Survey, 113 No. Mulberry, Albu- 
querque, New Mex. 

Ducan, ALBERT F., Gravity Computer, Mag- 
nolia Pet. Co., Box goo, Dallas 1, Tex. 

DULLER, CHARLES E. Vice President & Treasurer 
Well Surveys, Inc., 624 E. 4th St., Tulsa, Okla. 

*DUNAGAN, LILLARD C., Jr. Observer, Amerada 
Pet. Co., P. O. Box 2040, Tulsa, Okla. 

*DuUNAVEN, W. A., Gravity Computer, Frost 
Geoph. Corp., 115 W. Briggs St., Roodhouse, 
Il. 

Dunaway, J. H., Research Geophysicist, Humble 
Oil & Refg. Co., P. O. Box 2180, Houston 1, 
Tex. 

DunBAR, RoBERT O., District Geophysicist, 
Phillips Pet. Co., Box 1381, Corpus Christi, 
Tex. 

Dunpon, RosBert F., Chief Seismologist, Geoph. 
Service Inc., Box 1086, Houma, La. 

*DUNHAM, ROBERT W., Computer, Geoph. Serv- 
ice Inc., Rm. 109, Geo. Hay Bldg., Bakers- 
field, Calif. 

Dun tap, A. D., Party Chief, Independent Expl. 
Co., 1411 Electric Bldg., Ft. Worth, Tex. 

Dun tap, H. F., Sr. Physicist, Atlantic Refg. Co., 
7312 Rosemont Rd., Dallas 17, Tex. 

Dun tap, RoBErRT C., District Supervisor, Geoph. 
Service Inc., 109 George Hay Bldg., Bakers- 
field, Calif. 

Dunn, GEORGE V., Geophysical Coordinator, 
Stanolind Oil & Gas Co., 2922 N. Robinson, 
Okla. City 3, Okla. 

tDunn, M. D., Student, St. Michael’s College, 
Teefy Hall, Toronto, Ont., Canada 

+Dunwoopy, RoBErt H., Stanolind Oil & Gas 
Co., Box 5597, Drew Sta., Lake Charles, La. 

Durant, C. P., Party Chief, Tucker Expl. Co., 
Box 2089, Casper, Wyo. 

DurHAM, CHarLEs A., Geologist (Ass’t. Div.), 
Humble Oil & Refg. Co., Box 2025, Tyler, Tex. 

Duty, RosBert S., Jr., Ass’t Seismograph Chief, 
Humble Oil & Refg. Co., 805 Humble Bldg., 
Houston, Tex. 

Duty, W. B., Party Chief, Humble Oil & Refg. 
Co., 202 Humble Bldg., Houston, Tex. 

Dyk, Kart, Chief Geophysicist, Stanolind Oil & 
Gas Co., Box 591, Tulsa, Okla. 

Dyx, RoBert, Geophysicist, General Pet. Corp., 
6 Crites Bldg., Bakersfield, Calif. 

Dzwons, GEorRGE S., Consulting Engr., 512 
Orpheum Bldg., Tulsa, Okla. 


E 
*EARL, JOHN H., Computer, Geoph. Service, Inc., 
510 oth Ave., W., Calgary, Alberta, Canada 
tEastes, Wa. T., Computer, Atlantic Refg. Co., 
Box 79, Worland, Wyo. 


Eserts, A. G., Party Chief (Seismic), The Texas 
Co., Box 2831, Seismograph Dept., Beaumont, 
Tex. (Deceased) 

Esy, J. Brian, Consulting Geologist, 1404 Es- 
person Bldg., Houston 2, Tex. 

*ECHOHAWK, OWEN, Party Chief, Century Geoph. 
Corp., 1333 N. Utica, Tulsa, Okla. 

EcKHarnT, E. A., Vice President, Gulf Res. & 
Dev. Co., P. O. Drawer 2038, Pittsburgh 30, 

a 


EpMoNnsON, Cart L., Gravity Meter Party Chief, 
The Carter Oil Co., Box 801, Tulsa, Okla. 

*EDMONSON, J. W. E., Radar Operator, Shell Oil 
Co. Inc., 709 W. Lee, Kingsville, Tex. 

EpMONSTON, WM. J., Surveyor, Geotechnical 
Corp., Box 7166, Dallas 9, Tex. 

*EDWARDS, RICHARD C. J., Mining Engr., Oscar 
Weiss, 14 Bournehall Ave., Bushey, Herts, 
England 

EGAN, DANIEL G., Geophysicist, The Carter Oil 
Co., Box 801, Tulsa 2, Okla. 

EICHELBERGER, MArtTIN, Jr., Sr. Physicist, 
Magnolia Pet. Co., 4225 Bryn Mawr, Dallas, 
Tex. 

EIsLtER, DANIEL, Research Group Supervisor, 
Stanolind Oil & Gas Co., 2515 S. Delaware 
Ave., Tulsa, Okla. 

Evkins, Tuomas A., Geophysicist, Gulf Res. & 
Dev. Co., 3255 Parkview Ave., Pittsburgh 13, 
P. 


a. 

*Exiiott, C. H., Sr. Computer, Aélantic Refg. 
Co., P. O. Box 472, Morgan City, La. 

Extiott, S. D., Research Geophysicist, Phillips 
Pet. Co., 324 E. Cheyenne Place, Bartlesville, 
Okla. 

Etus, L. G., Chief of Seismograph Dept., Sun 
Oil Co., Beaumont, Tex. 

TEtuis, Ropert L., Student, University of 
Toronto, 278 High Park Ave., Toronto, Ont., 
Canada 

EttswortH, T. P., Chief Geophysicist, Richfield 
Oil Corp., P. O. Box 147, Geoph. Dept., 
Bakersfield, Calif. 

Es, R. G., Chief Geophysicist, Union Sulphur 
Co., Sulphur, La. 

Etston, Curis H., Party Chief, Geoph. Service 
Inc., 6000 Lemmon Ave., Dallas, Tex. 

EMANUEL, VINCENT, General Mgr., Grant Oil 
Tool Co., 2042 E. Vernon Ave., Los Angeles 11, 
Calif. 

tEnpacott, Foster E., Student, Colo. School of 
Mines, Kappa Sigma, Golden, Colo. 

TENGELHARDT, JAMES R., Student, St. Louis 
University, 5958 Shulte Ave., St. Louis, Mo. 

ENGLAND, C. M., Geophysicist, National Geoph. 
Co., 2202 E. Maple, Enid, Okla. 

ENGLE, A. WENDELL, Research Engr., Well 
Surveys, Inc., 314 S. Kenosha, Tulsa, Okla. 
ENGLIsH, WALTER A., Geologist, 114 So. Beaudry 

Ave., Los Angeles, Calif. 

ENSLIN, J. F., Sr., Geophysicist, Geol. Survey, 
Box 4o1, Pretoria, Union of South Africa 

Epperson, R. S., Party Chief, Humble Oil & 
Refg. Co., P.O Box 1218, Lubbock, Tex. 

ERDAHL, Wm. M., Geophysicist, Skelly Oil Co., 
1120 S. Owasso, Tulsa, Okla. 







































346 





*ERGIN, Kazim, Geophysicist, M.7.A. Enstitisi, 
Ankara, Turkey, c/o Calif. Inst. of Tech., 
Pasadena, Calif. 

Erickson, ANTON, Chief, Ammunition & Ex- 
plosives Div., Naval Ord. Lab. Bldg., 9131 
Sudbury Rd., Silver Spring, Md. 

ERICKSON, EARLING L., Geophysicist, Continen- 
“ Co., 700 Edison Bldg., Los Angeles 13, 

alif. 

Ericson, Harry B., Geophysicist, Cities Service 
Oil Co., 1504 Dewey, Bartlesville, Okla. 

*Ervin, Lynn D., Division Geophysical Super- 
visor, Stanolind O & G Co., Box 40, Casper, 
Wyo. 

ETHERIDGE, KirBy E., Party Chief, Rogers Ray, 
Inc., Box 251, Columbus, Tex. 

ETHERINGTON, Tuomas J., Dist., Geologist, 
Standard Oil of Calif., 3163 W. Laurelhurst 
Dr., Seattle, Wash. 

TETNYRE, JOHN B., Student, Tulsa University, 
2425 E. sth Pl., Tulsa, Okla. 

*Evans, Bossy L., Computer, The Atlantic Refg. 
Co., Box 314, Morse, Sask., Canada 

Evans, Dav L., Geologist on Gravity Inter- 
ee Ohio Oil Co., 1144 S. Gary, Tulsa, 
Okla. 

tEvans, Hucu, Jr., Student, Colo. School of 
Mines, Box 367, Canton, Miss. 

Evans, JULIAN F., Research Engr., Stanolind 
pod & Gas Co., 2964 S. Cincinnati, Tulsa 5, 

a. 

EverETT, R. D., Party Chief, Geoph. Service Inc., 
6000 Lemmon Ave., Dallas 9, Tex. 

Everitt, JAMES, Party Chief, Geoph. Service, 
Inc., Box 101, Sidney, Ill. 

Evyen, H. M., Technical Director, The Elflex 
Co., P. O. Box 637, Ruidoso, New Mex. 

*EVRARD, PIERRE, Ass’t. Prof. in Geol., Uni- 
versity of Liege, 54 rue du Taciturne, Brussels, 
Belgium 

Ewinc, Mavrice, Prof. of Geol., Columbia Uni- 

versity, c/o Dept. of Geol., New York 27, N. Y. 


F 


tFAESSLER, C. WALTER, Student, Calif. Inst. of 
Tech., Div. of Geol. Sci., Pasadena, Calif. 

Fartn, Epcar A., Party Chief, Geotechnical Service 
Corp., P. O. Box 7166, Dallas 9, Tex. 

FArMILo, ALFRED W., Administrative Geologist, 
The Calif. Std. Co., 200 Greyhound Bldg., 
Calgary, Alta., Canada 

FarREN, Paut L., Supervisor, Natl Geoph. Co., 
742 W. 42nd St., Houston 18, Tex. 

Farrow, B. D., Supervisor, Geotechnical Corp., 
P. O. Box 552, Morgan City, La. 

FauBION, CHARLES G., Sr. Observer, Ailantic 
Refg. Co., Box 550, Donaldsonville, La. 

FAvL, FEnrRY, Research Associate, Mass. Inst. of 
Tech., Cambridge 39, Mass. 

Faust, LAWRENCE Y., Geophysicist, Geoph. Res. 
Corp., Box 2040, Tulsa, Okla. 

Fay, C. H., Sr. Research Geophysicist, Shell 
Co., Inc., 3423 Georgetown, Houston 5, 

ex. 
Fazekas, JOHN E., Ass’t. Prof., University of 
Okla., c/o Geol. Dept., Norman, Okla. 


MEMBERSHIP LIST 









FEAGIN, Frank S., Research Specialist, Humble 
- & Refg.Co., 252-B Humble Bldg., Houston, 
ex 


FEARON, RosBeERrT E., Director of Research, Well 
ae Inc., 1430 S. Terrace Drive, Tulsa, 
Okla. 


FEATHER, Vircit G., Geologist-Seismologist, 
Honolulu Oil Corp., 1406 N. Loraine, Midland, 
T 


ex. 

FEE, S. T., Geologist, Shell Oil Co., Inc., 1009 
Central Bldg., Wichita, Kan. 

Fettows, W. L., Chief Seismic Computer, 
Socony-Vacuum Oil Co. of Venez., Aptdo 246, 
Caracas, Venezuela. 

*FENNESSY, W. J., JR. Exploration Geophysicist, 
Humble Oil & Refg. Co., 202 Humble Bldg., 
Houston, Tex. 

*FENTEM, RICHARD L., Chief Computer, Amerada 
Pet. Corp., Box 2040, Tulsa, Okla. 

FENWICK, WILLIS H., President, Intermountain 
Expl. & Engr. Co., Box 319, Casper, Wyo. 

FERBER, HERBERT J., Geophysicist-Party Megr., 
Gulf Res. & Dev. Co., Box 597, Portales, N. 
Mex. 

FERGUSON, JACK B., Vice President, Pet. Sur- 
veys, Inc., 521 Esperson Bldg., Box 1073, 
Houston, Tex. 

Fercuson, J. G., Gravity Supervisor, Western 
Geoph. Co., Box 596, Natchez, Miss. 

*FERGUSON, JOE L., Party Chief, Geoph. Associ- 
ates, Booneville, Ark. 

FERGUSON, JOHN L., Geologist, A merada Pet. Co., 
Box 2040, Tulsa 2, Okla. 

Ferris, CraiG, Partner, E. V. McCollum & Co., 
2958 S. Cincinnati St., Tulsa 5, Okla. 

FEtTzER, Epwin L., Supervisor, Heiland Explora- 
tion Company, 10725 to1st St., Edmonton, Al- 
berta, Canada 

*FICKINGER, D. E., Seismic Computer, Continen- 
tal Oil Co., Geoph. Dept., Ponca City, Okla. 

FILLippone, WALTER R., Party Chief, United 
Geoph. Co., Inc., Box 712, Gillette, Wyo. 

Frvcu, Eimer H., Geologist, Beers & Heroy, 
7208 Meadow Lake, Dallas 14, Tex. 

Fink, Paut O., Magnetic Interpreter, Gulf Res. 
& Dev. Co., R. D. #3, Box 51D, Gibsonia, Pa. 

*FIntEy, R. K., Instrument Supervisor, Seis. 
Service Crop., Aptdo 1488, Caracas, Venezuela 

Finn, Rosert S., Research Engr., Seis. Serv. 
Corp., 927 So. Toledo, Tulsa 12, Okla. 

Fiscn, W., Chief of Geoph. & Geol. Bureau, 
Geoelectrical Prospecting, Stockerstrasse 43, 
Zurich 2, Switzerland 

FiscuHer, L. F., Geophysicist, Sohio Pet. Co., 
Box 808, Lafayette, La. 

FiscHER, LEon, Seismologist, Shell Oil Co., Box 
1509, Midland, Tex. 

FIsHBACK, JosePpH W., Seismic Party Chief, 
Stanolind Oil & Gas Co., 7320 Staffordshire, 
Apt. #2, Houston, Tex. 

FisHer, G. W., Party Chief, Raflex Expl. Co., 
6923 Snider Plaza, Dallas 5, Tex. 

Fisk, Frank K., Vice President, Expl. Surveys, 
Inc., 5615 Daniels Ave., Dallas, Tex. 

Fircu, A. A., Supervisor, Seis. Service, Lid., 3a 

London Wall Bldgs., London E.C.2, Eng. 

















MEMBERSHIP LIST 


{Firzpatrick, Harvey J., Student, Colo. School 
of Mines, 12 Brooks Field, Golden, Colo. 

{FitzpaTRick, MIcHAEL M., Student, University 
of Toronto, 83 Ridge Dr., Toronto, Ont., 
Canada 

{FLEMMING, Howarp, Student, Tulsa University, 
1209 N. Denver, Tulsa, Okla. 

FLOWERS, JACK J., Geophysicist, Humble Oil & 
Refg. Co., Box 2025, Tyler, Tex. 

*FLoyp, Roy, Party Chief, Atlantic Refg. Co., 
Geoph. Section, P. O. Box 2819, Dallas, Tex. 

FLUDE, JoHN WM., Consulting Geophysicist, 
3039 Locke Lane, Houston 6, Tex. 

Fous, F. Jurius, Consulting Geologist, 2133 
Commerce Bldg., Houston, Tex. 

*FooTEe, Lewis C., Party Chief, Geoph. Service, 
Inc., 6000 Lemmon Ave.; Dallas 9, Tex, 

*Foote, Wm. L., Seismic Computer, Carr Geoph. 
Co., Rt. 1, Box 62, Rosenburg, Tex. 

FORWARD, FRED, District Geophysicist, Phillips 
Pet. Co., 1802 W. Kentucky, Midland, Tex. 

*Foster, A. Douctas, Computer, Geoph. Service 
Inc., Box 1070, Houma, La. 

Foster, GALEN A., Consulting Geophysicist, 
2531 E. 3rd St., Tulsa, Okla. 

FRANKLIN, JOHN V., Seismic Supervisor, The 
a Refg. Co., 830 Kennedy Bldg., Tulsa, 

a. 

*FRANKLIN, Louis, Geologist, 6605 Belmont, 
Houston 5, Tex. 

Franks, W. E., Ass’t. Mgr. Geol. Sec., Creole 
Pet. Co., Exploration Dept., Aptdo 1320, 
Caracas, Venezuela 

FREEL, J. F., Geophysicist, Research Expl., Inc., 
1051 W. 42nd St., Houston 8, Tex. 

FREEMAN, LAWRENCE I., President, Heitland 
Expl. Co., 630 Giddens-Lane Bldg., Shreve- 
port, La. 

*FRIENDLY, JACK L., 328 McBirney Bldg., Tulsa, 
Okla. 

Froscu, ALEX, Sr., Research Geophysicist, Hum- 
ble Oil & Refg. Co., Box 2180, Houston I, Tex. 

FROSSARD, ROBERT L., Party Chief, Seis. Service 
Corp., Box 1590, Tulsa 1, Okla. 

Frost, Hottoway, Party Chief, Magnolia Pet. 
Co., 4 City Hall Bldg., Athens, Tex. 

Frost, NoEL, Party Chief, Seis. Service Lid. of 
England, Voozbrug 1, Ommen, Nederland 

FROWE, EuGENE W., Lab. Chief, Robert H. Ray 
Co., 2535 Dunstan Rd., Houston 5, Tex. 

FREUHLING, SIEGFRIED W., Party Chief, Seis. 
Service Corp., Box 1590, Tulsa 3, Okla. 

Fu, Cu’Enc Y1, Inst. of Meteorology, Academia 
Sinica, 320 Yo-Yang, Shanghai 18, China 

FULLER, JOHN C. J., Geophysicist, Tropical Oil 
Co., 2818 Eagle Ave., Houston 4, Tex. 

Futter, O. K., Jr., Party Chief, United Geoph. 
Co., 2655 Las Lunas St., Pasadena 8, Calif. 

*FULLER, Roy L., Computer, Geoph. Service 
Inc., Athabasca, Alberta, Canada 

FuTRAL, JOHN E., Party Chief, The Texas Co., 
Box 2332, Geoph. Div., Houston, Tex. 


G 


GABRIEL, ViTTALy G., Consulting Geophysicist, 
Box 213, Rolla, Mo. 


347 


GaBy, Ewr D.., President, Delia Expl. Co., Inc., 
4184 E. Pearl St., Jackson, Miss. 

Gaby, Pur P., Consulting Geophysicist, Stand- 
ard Oil Co. of Calif., 5649 Buena Vista Ave., 
Oakland, Calif. 

*GAEDE, JOHN E., Computer, Geoph. Service Inc., 
Party 321, Stettler, Alberta, Canada 

*GAITHER, Harotp L., Computer, Seis. Expl., 
Inc., Box 486, Seminole, Tex. 

*GAITHER, JERREL W., Party Chief, Atlantic 
Refg. Co., Box 2819, Dallas 1, Tex. 

GALESKI, ROBERT B., Seismologist & Geologist, 
Honolulu Oil Corp., 8030 Irvine Ave., North 
Hollywood, Calif. 

GALLAGHER, RoBeErT T., Assoc. Prof. Mining 
Engr., Lehigh University, Coxe Mining Lab., 
Bethlehem, Pa. 

GaLtawayYy, Roy L., Party Chief, The Texas Co., 
General Delivery, Laurel, Miss. 

GALLIE, J. F., 1434 Commerce Bldg., Houston, 
Tex. 

GALLoway, JOHN O., Petroleum Consultant, 841 
Royal Ave., Calgary, Alberta, Canada 

GARBER, ALLEN J., JR., Party Chief, United 
Geoph. Co., 52 Palm Drive, Arcadia, Calif. 

GARDNER, Derry H., Ass’t. Div. Head, Humble 
Oil & Refg. Co., 258 Humble Bldg., Houston 1, 
Tex. 

GarDNER, Louis W., Geophysicist, Gulf Res. & 
Dev. Co., Drawer 2038, Pittsburgh 30, Pa. 

TGaRLAND, G. D., Fellow in Geophysics, St. 
Louis University, 35 Glengrove Ave., East, 
Toronto, Ont., Canada 

Garn_ER, J. P., Vice President, Oi] Explorations, 
Inc., 501 Oil Capitol Bldg., Tulsa, Okla. 

GARPNER, ERIK U., Geophysicist, Reed Magnetic 
Surveys, 1316 E. 36th Pl., Tulsa 5, Okla. 

Garrett, Geo. A., Head of Analysis & Design 
Dept., Carbide & Carbon Chemical Corp., 108 
Moylan Lane, Oak Ridge, Tenn. 

GarRETT, MEtvin M., Consultant, 1423 Re- 
public Bank Bldg., Dallas, Tex. 

GarreETT, Ws. M., Geophysicist, 3115 Notting- 
ham, Houston, Tex. 

Garrison, Puit H., Seismograph Interpreter, 
Stanolind Oil & Gas Co., 4503 Beech St., Bel- 
laire, Tex. 

*GaRvEY, THomas A., Arabian American Oil 
Co., Dhahran, Saudi Arabia 

*GaRWOOD, PETER, Geophysicist, Oscar Weiss, 
902 Mutual Bldgs., Commissioner St., Johan- 
nesburg, S. Africa 

*GAUTREAUX, J. H., Party Chief, Geotechnical 
Corp., Box 552, Morgan City, La. 

Gayman, W. H., Research Engr., Northrop Air- 
craft, Inc., 223 W. Ash St., Burbank, Calif. 
GEALY, WENDELL B., Geologist, Gul f Oil Corp., 

Box 1166, Pittsburgh 30, Pa. 

GEER, J. T., Coordinator of Geoph. Personnel, 
Magnolia Pet. Co., P. O. Box goo, Dallas, Tex. 

*GeIsER, Davw L., Jr. Observer, Aélantic 
Refg. Co., 2641 So. Fees, Wichita, Kan. 

GemMMER, R. W., Chief Geophysicist, The Carter 
Oil Co., Box 801, Tulsa, Okla. 

GEMMILL, Epwarp J., Div. Geophysicist, Cities 








348 


Service Oil Co., 206 Danciger Bldg., Ft. Worth, 
Tex. 

GEORGE, W. J., Ass’t. Geophysicist, Australasian 
Pet. Co., Ltd., Port Moresby, New Guinea 

GERDES, CARL H., Ass’t. to Mgr. of Gravity 
Operations, United Geoph. Co., 2715 Lorain 
Rd., San Marino 9g, Calif. 

GERMAIN-JONES, D. T., Sr. Geophysicist, Anglo- 
Iranian Oil Co., Lid., Research Centre, Kirk- 
lington Hall, Near Newark, Notts, Eng. 


GeEsTER, P. W., Geologist, Geophysicist, Rich- 
mond Expl. Co., Aptdo 93, Maracaibo, Ven- 
ezuela 


GEYER, RicHarD A., Research Geophysicist, 
gas Oil & Refg. Co., Box 2180, Houston, 

ex. 

GEYER, RoBeErT L., Instructor School of Ge- 
ology, Louisiana State University, University 
Station, Baton Rouge 3, La. 

Gipson, H. A., General Mgr., Std. Vacuum Pet. 
Mij., Soengei Gerong, Palembang, Sumatra, 
Indonesia 

*GipBs, KENNETH E., Party Chief, The Superior 
Oil Company, Box 271, Rushville, Nebraska 

Gipson, GEORGE D., Geophysicist, British 
American Oil Prod. Co., P. O. Box 20, Sweet- 
water, Tex. 

Gr1sson, GeorcE R., District Geologist, Richfield 
Oil Corp., 806 N. Big Spring, Midland, Tex. 
Gipson, G. G., Computer, Socony-Vacuum Oil 
Co., 905 Lancaster Bldg., Calgary, Canada 
Gisson, M. O., Administrative Ass’t., Shell Oil 

Co., 1009 W. College, Midland, Tex. 

Grsson, W. H., Supervisor of Field Operations, 
The Texas Company, Box 2332, Houston 1, 
Texas 

*Gimppens, O. F., Party Chief, The Texas Co., 
P. O. Box 651, Eastland, Tex. 

GIEZENDANNER, S. S., Party Chief, The Texas 
Co., P. O. Box 2332, Houston 1, Tex. 

*GILBERT, ERLE W., Computer, Socony-Vacuum 
Oil of Venez., 206 Claremont Ave., Montclair, 
New Jersey 

GILBERT, ROWLAND K., Party Chief, United 
Geoph. Co., 302 Knob Hill, Redondo Beach, 
Calif. 

GILKISON, Don, Geologist, Gulf Oil Corp., Box 
661, Tulsa 2, Okla. 

Git, Joun D., Seismic Party Chief, Magnolia 
Pet. Co., P. O. Box goo, Dallas 1, Tex. 

7Giti1am, ArtHuR G., Student, University of 
Tulsa, 2846 E. Admiral P1., Tulsa, Okla. 

Gram, JAMES T., Party Chief, Amerada Pet. 
Corp., Box 2040 Tulsa 2, Okla. 

GILLILAND, J. R., Seis. Party Chief, General 
Geoph. Co., 2514 Gulf Bldg., Houston 2, Tex. 

GILLIn, JouN A., President, Nat'l. Geoph. Co., 
4501 N. Versailles, Dallas, Tex. 

GILMORE, JOHN A., Geophysicist, British Ameri- 
can Oil Prod. Co., 1119 S. Allegheny, Tulsa 4, 
Okla. - 

GiLmorE, Marion H., Geophysicist, Navy Hur- 
ricane W eather Central, Naval Air Station, Box 

30, Miami, Fla. 


MEMBERSHIP LIST 



















































*GILMORE, ROBERT A., JR., Computer, Stanolind 
Oil & Gas Co., Box 858, Casper, Wyo. 

{GitmorE, RoBert J., Student, University of 
Tulsa, Box 308, Minot, N. Dak. 

Gitmour, ANDREW, Chief Geophysical Super- 
ory Amerada Pet. Corp., Box 2040, Tulsa 2, 

kla. 

GruLI0, STANLEY E., Computer, The Carter Oil 
Co., Box 801, Tulsa, Okla. 

GLOVER, Robert H., Treasurer, Central Expl. 
Co., 3824 N.W. 24th St., Okla. City, Okla. 

GopBEY, JoHN K., Research Engineer, Mag- 
— Pet. Co., 3120 Dutton Drive, Dallas 11, 

ex. 

*GODELL, JOHN J., Seismologist, Magnolia Pet. 
Co., Box goo, Dallas, Tex 

GOEBEL, LAWRENCE, A., Ass’t. Div. Geologist, 
The Carter Oil Co., P.O. Drawer 1739, Shreve- 
port, La. 

{Gorepicke, THomas R., University of North 
Carolina, Dept. of Geology, Chapel Hill, N. C. 

*GoeTz, Louis P., Elec. Engr., Phillips Pet. Co., 
212 Berry St., Stillwater, Okla. 

*GOLDEN, ALBERT, Geologist, Calif. Standard 
Co., 2133 16th St., West, Calgary, Alberta, 
Canada 

GOLDSTONE, FRANK, Chief Geophysicist, Shell 
Oil Co., Inc., P. O. Box 2099, Houston 1, Tex. 

+GOLOSOVKER, SIMHA, Student, The University 
of Tulsa, 1228 So. Gary St., Tulsa 4, Okla. 

*GonTAREK, M.D., Party Chief, Geoph. Service 
Inc., Party 334, Drumheller, Alberta, Canada 

*GOODMAN, JOSEPH, Geophysicist, Oscar Weiss, 
2 Larvik Mans, NB. Plein St., Johannesburg, 
S. Africa 

Gore, RoBert F., Computer, Geoph. Service 
Inc., Route 1, Miller Grove, Tex. 

Goss, Henry V., Geophysicist, Humble Oil & 
Ref. Co., Box 2180, Houston 1, Tex. 

GOULD, Martin Ts Consultant, The Shamrock, 
Main at Bellaire, "Suite 1 502-4, Houston, Tex. 

GRAGNON, JOSEPH N., Party Mgr.-Computer, 
Petty Geoph. Engr. Co., Box 2061, San An- 
tonia, Tex. 

*GRAHAM, BuRLESON, Computer, Petty Geoph. 
Engr. Co., Tulia, Tex. 

GRANBERRY, Harotp E., Geoph. Supervisor, 
Magnolia Pet. Co., P.O. Box goo, Dallas, Tex. 

GRANGE, Donatp C., Party Chief, Brown 
Geoph. Co., Box 6005, Houston 6, Tex. 

tGrant, H. Lowry, Western Geoph. Co., 
726, Williamsport, Pa. 

*GRAVES, EArt, address unknown. 

*GRAVES, RoBeErT D., Seismologist, Taylor Ex- 
ploration Co., 2118 Welch Ave., Houston, Tex. 

GREEN, CEcit H., Vice President, Geoph. Service 
Inc., 6000 Lemmon Ave., Dallas 1, Tex. 

{GREEN, Howarp W., 314 Central National 
Bank Bldg., San Angelo, Tex. 

GREEN, R. P., Vice President, Republic Expl. 
Co., 815 So. Boulder, Tulsa, Okla. 

GREEN, Tuomas H., Geologist, Sunray Oil Corp. 
404 First Nat’l. Bldg., Okla. City 2, Okla. 

GREEN, W. G., President, Engr. Laboratories 

Inc., 4803-05 Lemmon Ave., Dallas 9, Tex. 


Box 

















MEMBERSHIP LIST 


GREENLEE, PauL, Seismologist, Petty Geoph. 
Engr. Co., Box 651, Casper, Wyo. 

GREGORY, CARTER H., Area Geophysicist, Shell 
Oil Co. Inc., Box 193, New Orleans, La. 

TGrecorY, J. W., JRr., Student, University of 
Tulsa, Weleetka, Okla. 

*GriBI, EDWARD A., JR., Jr. Geologist, Sinclair 
Pet. Co., Box 51, Diredawa, Ethiopia 

GRIFFIN, I. M., Jr., Consultant, 1331 Esperson 
Building, Houston 2, Texas 

GriFFIN, W. Raymonp, Research Geophysicist, 
Robert H. Ray Co., Box 6557, Houston, Tex. 

GrimM, Gero. A., Party Chief, Seismograph 
Service Corp., 204 Ridglea, Midland, Tex. 

GRIZZELL, Epwarp I., Party Chief, Indep. Expl. 
Co., P.O. Box 361, Smithville, Tex. 

GROSSLING, BERNADO F., Chief Geophysicist, 
Corporacion de Fomento, Casilla 247, Punta 
Arenas, Chile, S. A. 

GsELL, RonatD N., Gravity Co-Ordinator, 
Magnolia Pet. Co., Box goo, Dallas 1, Tex. 
tGupbE, ARTHUR J., Student, Colo. School of 

Mines, Box 374, Golden, Colo. 

*GuILER, Mona D., Technical Secretary, Hum- 
ble Oil & Refg. Co., 6208 Cherryhill St., Hous- 
ton 2, Tex. 

GumaraEs, HELI0 P., Seismologist, Conselho 
Nacional de Petroles, A/C Magnesita S. A., 
Brumado, Bahia, Brazil, S. A. 

*GuIPRE, RoBERT W., Computer, Geoph. Serv- 
ice, Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

GuLMAN, GorDON W., Consulting Geologist, 
Gulman & Johns, Box 59, Natchez, Miss. 

Gunn, J. E., Party Mgr., Gulf Res. & Dev. Co., 
P. O. Drawer 2038, Pittsburgh 30, Pa. 

GUNTHARP, JOHN H., Chief Computer, Amerada 
Pet. Corp., Box 2040, Tulsa 2, Okla. 

GusEMAN, L. F., Executive Vice President, 
Amer. Expl. Co., P. O. Box 555, S.L.L, 
Lafayette, La. 

GUTENBERG, BENO, Prof. of Geophysics, Calif. 
Inst. of Tech., Seismological Lab., 220 N. 
San Rafael Ave., Pasadena 2, Calif. 

Guyop, Husert C., Well Logging Consultant, 
P. O. Box 2406, Houston, Tex. 


H 


Haber, A. F., Engineer, Western Geoph. Co., 
2740, Hollister Terrace, Glendale 6, Calif. 

THACHENBERG, CHARLES D., Student, Univer - 
sity of Tulsa, 2804 E. 1st Pl., Tulsa, Okla. 

Hapter, Harry G., Geologist, Stanolind Oil & 
Gas Co., Box 1654, Okla. City, Okla. 

HADLEY, CHar Es F., Research Engr., Stanolind 
Oil & Gas Co., 1356 E. 45th Pl., Tulsa 15, 
Okla. 

Harner, W., Geophysicist, Shell Oil Co., 2026 
Shell Bldg., Houston 1, Tex. 

*HAGEMANN, R. F., Computer, Sun Oil Co., 290 
Pipkin St., Beaumont, Tex. 

HacGerty, Patrick E., Gen. Mgr. Lab. & 
Mfg. Div., Geoph. Service Inc., 5322 Falls Rd., 
Dallas 5, Tex. 

Harsroox, T. A., Supervisor, Geoph. Service 


349 


Inc., 510 oth Ave. W., Calgary, Alberta, 
Canada 

HALE Francis, A., Sr. Seismologist, Richmond 
Expl. Co., Aptdo 93, Maracaibo, Zulia, Vene- 
zuela 

Hate, Joun D., Division Geologist, Seaboard 
Oil Co. of Del., 307 10th St., Bakersfield, Calif. 

HALeE, R. B., Seismic Party Chief, Shell Oil Co., 
46044 S. Main, Houston, Tex. 

HALeEs, FREDERICK W., Geophysicist, A ustrala- 
sian Pet. Co., Pty. Ltd., Port Moresby, 
Papua, N. Guinea 

THatt, Owen B., Student, East Central State 
Teachers College, Box 637, Ada, Okla. 

Hatt, T. O., Vice President, General Geoph. Co., 
2514 Gulf Bldg., Houston, Tex. 

Hatsey, Raymonp E., Geologist, Taylor Expl. 
Co., Box 91, Baton Rouge, La. 

Hamit, A. B., Owner, Marine Expl. Co., 3732 
Westheimer Rd., Houston 19, Tex. 

*HAMILL, ROBERT M., Ass’t Party Chief, Western 
Geoph. Co., Athabasca, Alberta, Canada 

Hamitton, Wo. B., Lease Broker, 2420 Dryden 
Rd., Houston, Tex. 

Hammer, Sicmunp I., Head Gravity Interpre- 
tation Sec., Gulf. Res. & Dev. Co., Box 2038, 
Pittsburgh, Pa. 

*HammiAt, LERoy L., Computer, Independent 
Expl. Co., 901 Esperson Bldg., Houston, Tex. 

Hamuitt, Puitrp, Geoph. Supervisor, Vene- 
zuela-Atlantic Refg. Co., Aptdo 893, Caracas, 
Venezuela, S. A. 

*Hammons, Frans H., Ass’t. Seismic Party Chief, 
Stanolind Oil & Gas Co., Box 905, Mercedes, 
Tex. 

*HANAHEN, P. M., Safety Instructor, U.S.D.I 
Bureau of Mines, 4813 Austin St., Apt. #1, 
Houston 4, Tex. 

HANDLEY, E. J., Vice President, Century Geoph. 
Corp., 1333 No. Utica, Tulsa, Okla. 

HannouM, Rosert C., address unknown. 

Hans, Epwarp, Party Chief, Petty Geoph. 
Engr. Co., 1810 Fourcade St., Houston, Tex. 

Happet, Henry H., Lab. Director, Seismic 
Expl., Inc., Box 6248, Houston, Tex. 

*HappeEL, Henry H., Jr., Seismic Observer, Sun 
Oil Co., 3730 Overbrook Lane, Houston 19, 
Tex 


HARANG, Jack F., Prof. of Geology, Tulane 
University, 4404 S. Liberty St., New Orleans, 
L 


a. 

*HARBACH, ROBERT G., Party Chief, Seis. Serv- 
ice Corp., Box 1590, Tulsa, Okla. 

HARDING, MAYNARD W., Personnel Mgr., United 
Geoph. Co., Inc., 595 E. Colo. St., Pasadena, 
Calif. 

HarpineG, R. N., Geoph. Supervisor, The Texas 
Co., Box 2100, Denver, 1, Colo. 

*HARDISON, STANLEY G., Junior Observer, Kerr- 
McGee Oil Industries, Box 903, Sunray, Tex. 

*Harpy, Hucu W., Ass’t. Computer, Humble 
Oil & Refg. Co., Box 2180, Houston, Tex. 

Harpy, Wit.is W., Chief Geophysicist, Socony- 
Vacuum Oil Co., Room 726, 26 Broadway, 
N:. Ye 4, Ne ¥ 








35° 


Hareis, A. V., Seis. Party Chief, Stanolind Oil & 
Gas Co., Box 194, Goliad, Tex. 

Harkey, Wa. J., Supervisor, Nat'l Geoph. Co., 
Inc., 8800 Lemmon Ave., Dallas 9, Tex. 

Harkins, Curtis P., Party Chief, Independent 
Expl. Co., 901 Esperson Bldg., Houston, Tex. 

Harkins, T. I., President, Independent Expl. 
Co., 901 Esperson Bldg., Houston, Tex. 

Harkness, T. O., Geophysicist, Tomlinson 
Geoph. Service, 6319 Velasco St., Dallas, Tex. 

*Hartow, Rosert O., Trainee Computer, Seis. 
Service Corp., Box 1590, Tulsa, Okla. 

Har Ton, Bruce H., Research Geologist, Ame- 
rada Pet. Corp., P. O. Box 2040, Tulsa, Okla. 

*HarMAN, DUANE G., Junior Observer, Aélantic 
Refg. Co., 1603 21st St., Lubbock, Tex. 

HarPER, JAMES C., Research Engineer, Geoph. 
Res. Corp., 2607 N. Boston Pl., Tulsa, Okla. 

HARRINGTON, G., JR., Gravity Meter Super- 
visor, Indepdndent Expl. Co., 1411 Electric 
Bldg., Ft. Worth 2, Tex. 

Harris, B. A., Party Chief, G. S. J., P. O. Box 
1512, McAllen, Tex. 

Harris, D. B., Party Chief, Setsmograph Serv- 
ice Corp., Box 1590, Tulsa, Okla. 

Harris, Jack A., Geologist, Calif. Co., 1818 
Benefit St., New Orleans, La. 

Harris, JOHN, Box 414, Rockspring, Tex. 

*Harris, Put C., Electrical Engr., North Amer. 
Geoph. Co., 1854 Kipling, Houston, Tex. 

THarris, RonALD F., Student, University of 
Toronto, 167 Greenfield Ave., Lansing, Ont., 
Canada 

Harris, Spon, President, Southern Geoph. Co., 
6o1 N. Bailey, Ft. Worth, Tex. 

*Hart, MAxweELt M., Seis. Computer, Socony- 
Vacuum Oil Co., Box 667, Cisco, Tex. 

HartteEy, Tyrus R., Gravity Party Chief, 
Magnolia Pet. Co., Box 312, Ness City, Kan. 

HARTLINE, RALPH E., Research Engr., Stanolind 
Oil & Gas Co., 1943 S. College, Tulsa, Okla. 

HartTMANN, P. C. P., Geophysicist, Shell Co. of 
Ecuador, Aptdo 340, Quito, Ecuador, S. A. 

Harvey, A. G., Party Chief, Delta Expl. Inc., 
1537 Fern St., New Orleans, La. 

Harvey, Cast1e, J. C., District Seismologist, 
Atlantic Refg. Co., 512 Oil Capital Bldg., 
Tulsa, Okla. 

*Harvey, H. A., Consultant Engr., The McPhar 
Engr. Co., 36 Cranfield Rd., Toronto 13, 
Canada 

Harvey, Wm. P., Party Chief, Geoph. Service 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

THassrovuck, WILFRED P., Student, Colo. School 
of Mines, 1555 York St., Denver 6, Colo. 

HASKELL, Norman A., Chief Geophysicist, 
Geoph. Res. Div. Air Material, 22 Craigie St., 
Cambridge 38, Mass. 

Hastincs, W. K., Gravity Meter Party Mgr., 
Canadian Gulf Oil Co., Drawer 2038, Pitts- 
burgh 30, Pa. 

*HATCHER, STANLEY A., Computer, Sohio Pet. 
Co., 1973 W. Gray, Houston, Tex. 

HATHAWAY, CLAUDE M., President & Chief 





MEMBERSHIP LIST 


Engr., Hathaway Inst. Co., 1315 S. Clarkson 
St., Denver, Colo. 
*HATHAWAY, JOSEPH G., Geologist, General Pet. 
“ 595% So. Ogden Dr., Los Angeles 36, 
a 


Hatuaway, M. S., District Geophysicist, At- 
lantic Refg. Co., Box 3501, Jackson, Miss. 

*HAWEsS, JULIAN, Sr. Geologist, Stanolind Oil 
& Gas Co., 1716 So. Main, Tulsa, Okla. 

*Hawk, Rmwpett L., Keystone Expl. Co., 3833 
McFarlin Blvd., Dallas 5, Tex. 

HAWKES, HERBERT E., Jr., Geologist, U. S. 
Geol. Survey, Washington, 25, D. C 

Hawkins, J. E., Research & Dev. Director, 
_ Service Corp., 1612 S. Evanston, Tulsa, 

a. 

*HAwpPE, FRANZ M., District Geoph. Supervisor, 
Cities Service Oil Co., Box 792, Casper, Wyo. 

HawTHorRNE, W. W., Party Chief, Aélantic 
Refg. Co., Geoph. Section, P. O. Box 2819, 
Dallas, Tex. 

tHayes, James O., Student, University of To- 
ronto, 325 Bayview Ave., Lower 22, Leaside, 
Ontario Canada 

Hayes, JoHN R., Graduate Student, University 
of Colo., 311 Judson St., Longmont, Colo. ; 

*Hayes, Junius J., Ass’t. Prof. Math. & Astron- 
omy, University of Utah, Salt Lake City, Utah 

*HAYES, QUINLIVAN, Magnetometer Operator, 
Magnolia Pet. Co., Box 900, Dallas, Tex. 

Haynes, C. J., Geoph. Research, Humble Oil 
& Refg. Co., 6445 Belmont, Houston, Tex. 

Haynes, Cirrrorp G., Gravity Party Chief, 
Magnolia Pet. Co., 309 N. Canal St., Carlsbad, 
New Mex. 

Haynes, R. B., Jr., Party Chief, Tidelands 
a Co., 2524 Driscoll, Apt. 2, Houston 6, 

ex. 

Hays, CiypeE L., Party Chief, Stanolind Oil & 
Gas Co., Box 591, Tulsa, Okla. 

HazeEtricG, J. B., Party Chief, Petty Geoph. 
Engr. Co., Box 308, Minot, N. Dak. 

Hazen, Geo. H., Ass’t. Geophysicist, Socony- 
en Oil Co., Inc., Room 720, 26 Broadway, 

*Hazen, Ws. G., Seismic Interpreter, Gulf Res. 
& Dev. Co., P. O. Drawer 2038, Pittsburgh 
30, Pa. 

*HeEap, E. I., Magnetometer Operator, Gulf Res. 
& Dev. Co., Lourenco Marques, Mozambique, 
Portuguese E. Africa 

*HeANEY, D. B., Chief Computer, Western 
Geoph. Co., Via Assiderata 43, Ferrara, Italy 

Heap, Wm. O., Chief Computer, Seis. Service 
Corp., Box 1590, Tulsa, Okla. 

Heaps, STANLEY, Party Chief, Magnolia Pet. 
Co., 2722 O’Bannon, Dallas 8, Tex. 

*HEARD, JAMES R., Mgr., Howard & Heard Gin, 
Box 597, Slaton, Tex. 

Hepstrom, Erik H., The Electrical Prospecting 
Co., Kungs, 44, Stockholm, Sweden 

THEEzEN, Bruce C., Student, Columbia Uni- 
versity, c/o Prof. M. Ewing, Geol. Dept., 
New York 27, N. Y. 

HEGGBLOM, Jutius C., General Representative, 











MEMBERSHIP LIST 351 


Mozambique Gulf Oil Co., Caixa Postal 1242, 
Lourenco Marques, Mozambique, Portuguese 
E. Africa 

Heccy, Homer L., Party Chief, Geoph. Service 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

HEILanD, C. A., President, Heiland Research 
Corp., Box 360, Denver, Colo. 

Heim, JEAN W., Geologist, Stanolind Oil & Gas 
Co., Box 40, Casper, Wyo. 

Herricus, W. E., Geophysicist, Newmont 
re ining Corp., 2356 S. Campbell Ave., Tucson, 

riz. 

Heintz, Kart O., Research Geophysicist, 
Humble Oil & Refg. Co., 209 Humble Bldg., 
Houston, Tex. 

*Hettey, Hans H., Computer, Southern Geo- 
physical Co., 308 Sinclair Bldg., Ft. Worth, 
Tex. 

HeEtserR, Epwin F., Geophysical Supervisor, 
Socony-Vacuum Oil Co. of Venezuela, Seismic 
Party 3, Aptdo 246, Caracas, Venezuela 

Hemi, Cart W., Seismologist, Petty Geoph. 
Engr. Co., Box 2061, San Antonio, Tex. 

HENDERSON, Butt, President, Ruralgas Corp., 
Box 2208, Tulsa, Okla. 

*HENDERSON, JOHN B. H., Partner, Survey 
Drilling Co., Box 324, Dallas, Tex. 

HENDERSON, Marion R., Party Chief, Gen’l. 
Geoph. Co., 2514 Gulf Bldg., Houston 2, Tex. 

*HENDERSON, ORAN C., Observer, Geophysical 
Service, Inc., 6000 Lemmon Ave., Dallas, Tex. 

HENDERSON, Ross, Party Chief, Geoph. Service, 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

*HeNnpRICKS, J. L., Party Chief, Geoph. Service, 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

HENQUvET, R., Vice President-Gen’l Mgr., Schum- 
berger Well Survey Corp., Box 2175, Houston, 
Tex. 

HENSON, RoBert L., Research Engr., Sun Oil 
Co., 3235 North St., Beaumont, Tex. 

TtHEPPNER, JAMES P., Student, California Inst. 
of saa Rm. 204, Mudd Lab., Pasadena 4, 
Calif. 

*Herimy, DanieEt E., Junior Surveyor, Mag- 
nolia Pet. Co., Box 308, Brady, Tex. 

HERMAN, ALvin J., Student, Pa. State College, 
121 Carroll Ave., Mamaroneck, N. Y. 

Hermont, A. J., Research Geophysicist, Shell 
Oil Co., Inc., 4023 Underwood, Houston, Tex. 

Heroy, Wm. B., Vice President, The Geotech- 
nical Corp., P. O. Box 7166, Dallas, Tex. 

Heroy, Ws. B., Jr., Supervisor, Geotechnical 
Service Corp., Box 7166, Dallas 9, Tex. 

Herr, H. K., Seismic Party Chief, Kerr-McGee 
Oil Ind., Inc., 118 3rd St., McComb, Miss. 

*Herrop, Ricuarp A., Jr., Electrical Engr., 
Robert H. Ray Co., 4020 Case St., Houston 
5, Tex. 

HERRON, RoBert C., Seismic Party Chief, 
Gulf Res. & Dev. Co., P. O. Drawer 2038, 
Pittsburgh 30, Pa. 

Hersey, J. B., Research Associate, Woods Hole 
Oceanographic Institution, Woods Hole, Mass. 

*HERSHELMAN, WM. L., Geophysical Coor- 


dinator, The Ohio Oil Co., 1640 Westridge 
Place, Casper, Wyo. 

HeErz0c, GERHARD, Director of Research, The 
Texas Co., P. O. Box 425, Bellaire, Tex. . 
*Hess, Epira M., Computer, Shell Oil Co., 

Inc., 617 W. 18th St., Houston 8, Tex. 
Hewitt, Marvin R., Student, Colo. School of 
Mines, 1555 York St., Denver 6, Colo. 
HIBBLER, ALFRED J., Supervisor (Independent), 
4701 Willow St., Bellaire, Tex. 

Hester, M. E., Seismologist, Apache Explora- 
tion Co., 2146 Branard St., Houston 6, Tex. 
Hipy, Joun H., Chief Development Engineer, 
a Dev. Corp., 2511 E. 21st St., Tulsa, 

a. 


Hreatt, HERBERT, Regional Mgr., The Haloid 
Co., 507 S. Ervay St., Dallas, Tex. 

*Hiccins, G. E., Exploration Geologist, Trinz- 
dad Leaseholds, Lid., Pointe-A-Pierre, Trini- 
dad, B.W.I. 

HiGHTOWER, CHARLES H., Regional Seismolo- 
gist, Atlantic Refg. Co., Box 2819, Dallas 1, 


Tex. 

Hitcer, Mrs. Nancy M., Computer, Rayflex 
Expl. Co., 6923 Snider Plaza, Dallas 5, Tex. 
TH, Brian B., Student, Colo. School of Mines, 

822 12th St. Golden, Colo. 

*Hu1, D. E., Computer, Geoph. Service, Inc., 
P. O. Box 607, Taft, Calif. 

Hr1, E. Bruce, Research Geophysicist, Humble 
Oil & Refg. Co., 206 Humble Bldg., Houston 
1, Tex. 

*Hi1, Emmett T., Jr., Computer, The Aélantic 
Refg. Co., Box 618, Elk City, Okla. 

Hitt, Ropert G., Assistant Field Foreman, 
ag Texas Pet. Co., Box 277, State College, 

a. 

*Hitt, SarAH A., Computer, Stanolind Oil & 
Gas Co., 1136 E. 25th St., Tulsa, Okla. 

THittey, James F., Student, Colo. School of 
Mines, Whitesburg, Ga. 

Hituis, Donuit, Geologist, Fullerton Oil Co., 
Box H., Hobbs, New Mex. 

Hitton, Ricuarp C., District Geophysicist, 
Shell Oil Co., Inc., Box 2099, Houston 1, Tex. 

Hinson, Cecrt C., Geophysicist, Universal 
Expl. Co., 2044 Richmond, Houston, Tex. 

Hin72ze, A. J., Chief Geophysicist, Phillips Pet. 
Co., Bartlesville, Okla. 

Hoarp, J. O., Owner, Hoard Expl. Co., 931 
Esperson Bldg., Houston, Tex. 

tHosart, Henry M., Jr., Student, The Univer- 
sity of Tulsa, 443 S. Columbia, Tulsa, Okla. 

Hosss, TuHeron E., Geophysicist, Socony- 
Vacuum Oil Co. of Colombia, Aptdo Aereo 
4034, Aptdo Nacionals 1140, Bogota, Colom- 
bia, S.A 

{tHosson, GeorceE D., Surveyor, Heiland Expl. 
Co., 10733 101st St., Edmonton, Alberta, 
Canada 

*Honce, Paut V., Party Chief, Geoph. Service 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

Hopcson, Ernest A., Ass’t Dominion Astron- 
omer, Dominion Observatory, Ottawa, Canada 








352 MEMBERSHIP LIST 


Hopcson, Joun H., Seismological Division, 
Dominion Observatory, Ottawa, Canada 

HoFFMAN, JOHN C., Supervisor, United Geoph. 
Co., Inc., 1919 S. Cedar, Casper, Wyo. 

HorrMANn, MALvin G., Pet. Div., Dept. of State, 
~ W. St. E., Fairfax Village, Washington, 

moe 

Hocc, Wm. B., Geophysical Consultant, 1414 
Mercantile Bank Bldg., Dallas, Tex. 

Howac, WALTON H., Jr., Mgr. of Exploration, 
Socony-Vacuum Expl. Co., go5 Lancaster 
Bidg., Calgary, Alberta, Canada 

HOLBERT, MuRRELL, Computer, Geoph. Service 
Inc., 6000 Lemmon Ave., Dallas, Tex. 

Ho.examp, O. G., Seismologist, Shell Oil Co., 
Inc., P. O. Box 193, New Orleans 3, La. 

HO tanD, R. D., Party Chief, The Texas Co. of 
Houston, Box 506, Madill, Okla. 

Hotianp, Taytor, H., Seismic Operator, Hum- 
ble Oil & Refg. Co., 202 Humble Bldg., Hous- 
ton, Tex. 

Ho.iincswortu, W. E., Seismic Supervisor, 
Sun Oil Co., Beaumont, Tex. 

Ho.iincswortn, Wm. W., General Megr., Mag- 
netex Geoph. Co., 604 Burk Burnett Bldg., Ft. 
Worth, Tex. 

Hots, Jack L., Petroleum Consultants, Inc., 
328 McBirney Bldg., Tulsa, Okla. 

*Hoim, E. RIcHARD, Party Chief, Geoph. Serv- 
ice Inc., Box 212, Fremont, Nebr. 

Homer, RAtpH C., Instructor, Colo. School of 
Mines, Geoph. Dept., Golden, Colo. 

jHotmes, CHARLES R., Graduate Fellow, St. 
Louis University, Box 149, New Mexico 
School of Mines, Socorro, New Mex. 

Homes, OptE M.., Party Chief, Seismic Analysis 
Inc., 1154 W. Jefferson Blvd., Dallas, Tex. 

*Hott, T. C., Seismologist, The Superior Oil 
Company, 2211 Apco Tower, Okla. City, 
Okla. 

Homan, Ws. L., Seismologist, Republic Explora- 
tion Co., Box 381, Midland, Tex. 

*HoneEycuTt, F. S., Observer, Western Geoph. 
Co., 530 5th St., Paso Robles, Calif. 

HONNELL, PIERRE M., Associate Professor, 
Washington University, Dept. of Elec. Engr., 
St. Louis 5, Mo. 

*Hooton, Joun A., Computer, Geoph. Service 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

Hoover, HERBERT, JR., President, United 
Geoph. Co., Inc., Rm. 106, 595 E. Colo. St., 
Pasadena, Calif. 

Hoover, J. W., Vice President in charge of Ex- 
ploration, The Calif. Co., #4 Tokalon Place, 
New Orleans 20, La. 

Hopkins, JAMEs S., Party Chief, Amerada Pet. 
Corp., Box 2040, Tulsa, Okla. 

Hopson, Howarp E., Seismologist, Shell Oil 
Co., Inc., 2225 Meer Way, Sacramento, Calif. 

Horn, J. W., Seismograph Supervisor, Geotech- 
nical Corp., 3904 Hanover, Dallas 5, Tex. 

Horn, Russet E., Geoph. Engineer, Magnolia 
Pet. Co., 101 W. Lively St., Irving, Tex. 

*HorneEr, RoBERrt S., Cable Engineer, American 


Steel & Wire Co., 767 Millbury St., Wor- 
cester 7, Mass. 

Horton, CLAUDE W., Research Physicist-Ass’t. 
Prof., The University of Texas, Defense Re- 
search Lab., Austin, Tex. 

Horton, H. M., Box 125, Mt. Carmel, IIl. 

*Horton, JOHN D., Party Chief, The Superior 
Oil Co., Box 317, Sweetwater, Tex. 

Horvitz, Leo, Partner, Horvitz Research Labs., 
Inc., 3217 Milam St., Houston, Tex. 

Horcukiss, HuGu C., Seismograph Interpreter, 
Tropical Oil Co., 2735 Daleford, Toledo 9, 
Ohio 

HouGEN, Haro ip C., Ass’t. Research Geophysi- 
cist, Humble Oil & Refg. Co., 6009 Blossom 
St., Houston 7, Tex. 

Hovucuton, H. M., Geophysicist, Amerada Pet. 
Corp., 229 Blow Bldg., 513 8th Ave. W., Cal- 
gary, Alta., Canada 

House, A. MAXwELL, Instrument Supervisor, 
Seis. Svc. Corp., Box 1590, Tulsa, Okla. 

*HouseE, H. M., Party Chief, United Geoph. Co., 
Box 193, Boonville, Indiana 

tHovuston, RosBert S., Student, North Carolina 
og College, 607 W. Franklin St., Monroe, 
N 


Hovi, THEODORE W., Seismologist, Century 
Geoph. Corp., 1333 N. Utica, Tulsa, Okla. 

Howarp, BEN R., Seismic Party Chief, Geo- 
technical Expl. Corp., 5451 Mercedes Ave., 
Dallas 6, Tex. 

Howarb, G. C., Geophysical Supervisor, Union 
Producing Co., Box 1407, Shreveport, La. 

*Howe, Ravpu H., Geologist, The California 
Co., 1818 Canal Bldg., New Orleans 12, La. 

Howe tt, B. F., Jr., Research Engineer, United 
Geoph. Co., Inc., Dept. of Earth Sciences, 
Penn. State College, State College, Pa. 

HowELL, Lynn G., Research Associate, Humble 
Oil & Refg. Co., 22 Courtland Place, Houston 
6, Tex. 

*HowELL, T. M., General Supt., Florida Rock 
Products Corp., Brooksville, Fla. 

HoweErRToOn, Bert P., Party Chief, Seismic 
Expl. Co., Box 47, Corpus Christi, Tex. 

*Howes, Tuomas B., Geologist, The California 
Co., 1818 Canal Bldg., New Orleans 12, La. 

Hoyriman, H. Wayne, Chief Geophysicist, 
Fairchild Aerial Surveys, 224 E. 11th, Los 
Angeles, Calif. 

HvusBBARD, Beta, Geologist, Standard Oil of 
N. J., 1405 E. Kleindale Rd., Tuscon, Ariz. 
HuBBARD, CHARLES L., Research Geophysicist, 
Humble Oil & Refg. Co., 205 Humble Bldg., 

Houston 2, Tex. 

Hussert, M. K., Associate Director Expl. & 
Prod. Research, Shell Oil Co., 3737 Bellaire 
Blvd., Houston, Tex. 

Hussy, L. M., Research Engineer, The Texas 
Co., P. O. Box 425, Bellaire, Tex. 

tHuser, Davin M., Student, Washington Uni- 
versity, 7021 Amherst Ave., St. Louis 5, Mo. 

Husner, B. G., Jr., Ass’t. Dist. Seismologist, 
Atlantic Refg. Co., 2407 W. Halloway, Mid- 
land, Tex. 














MEMBERSHIP LIST 


jHupson, J. Drew, Student, University of 
Toronto, 49 Cheritan Ave., Toronto, Ont., 
Canada 

Hupson, Joe B., Senior Geophysicist, Humble 
Oil & Refg. Co., Rm. 361, 612 S. Flower St., 
Los Angeles 14, Calif. 

*HuEyY, WALLACE F., Computer, Geotechnical 
Corp., P. O. Box 7166, DaHas 9, Tex. 

*Hurr, ALLAN L., Chief Computer, United 
Geoph. Co., Inc., 15 Pearl St., Berea, Ky. 

HuGuEs, DarRELL S., Prof. of Physics, The Uni- 
versity of Texas, 801 Fark Blvd., Austin, Tex. 

HucuHEs, Joun P., Party Chief, Phillips Pet. 
Co., Seis. Party No. 1, Seminole, Tex. 

HucGueEs, Rotanp F., Development Engineer, 
Continental Oil Co., 915 N. 3rd St., Ponca 
City, Okla. 

HucuHson, Barrett B., Geophysicist, Shell Oil 
Co., Box 193, New Orleans 3, La. 

HUuLt, Joun WM., Party Chief, A pache Expl. Co., 
Box 1711, Houston, Tex. 

Hunt, E. W., Humble Oil & Refg. Co., 316 N. 
Jackson, San Angelo, Tex. 

tHunter, K. E., Student, University of Toronto, 
Box 925, Jerome, Ariz. 

Hunzicker, A. A., Geophysical Supervisor, 
The Texas Co., Box 2332, Houston, Tex. 

HUNZICKER, VERNON J., Seismologist, Petty 
Geoph. Engr. Co., Box 2061, San Antonio, Tex. 

Hourp, Ciinton O., with National Geoph. Co., 
Box 61, Arvada, Colo. 

Hurry, CiareE N., Geophysical Operations 
a The Carter O-l Co., Box 801, Tulsa, 

a. 

Hurt, W. B., Supervisor, Geophysical Associ- 
ates, Route 3, Huntsville, Tex. 

Houtcuison, C. C., Owner, Hutchison Engr. 
Sales Co., P. O. box 215, Houston, Tex. 


I 


Imte, Harry R., Seis. Party Chief, The Carter 
Oil Co., General Delivery, Lander, Wyo. 

IMLE, JoHN F., Senior Seismologist, Petty 
Geoph. Engr. Co., 225 Claremont, San An- 
tonio 9, Tex. 

*INGLE, G. W., Party Chief, Oil Exploration, 
Inc., 501 Oil Capitol Bldg., Tulsa, Okla. 

InnEs, ARLAND I., Supervisor, Amerada Pet. 
Corp., Box 2040, Tulsa, Okla. 

tINstEY, Ropert H., Student, University of 
Colo., 2020 Spruce St., Boulder, Colo. 

IrBy, WM. L., Seis. Party Chief, The Carter Oil 
Co., Box 255, Brazil, Ind. 

*ISENSEE, GEO. W., Seis. Party Chief, Mag- 
nolia Pet. Co., Box goo, Dallas 1, Tex. 

Itr1A, OswaLp, Supervisor, Texas Pet. Co., 
Aptdo 267, Caracas, Venezuela, S. A. 

IttEN, Howarp, Division Seis. Supervisor, 
ene Oil & Gas Co., Box 1410, Ft. Worth, 

ex. 

ITTNER, FRANK, Vice President, The Superior 
Oil Co., 930 Edison Bldg., Los Angeles, Calif. 

IVANHOE, L. F., Jr., Exploration Dept., Stand- 
ard Oil Co. of Calif., 11-C Camp, Taft, Calif. 


353 


Ivy, Joun S., Consulting Geoph. & Pet. Engr., 
1124 Niels Esperson Bldg., Houston 2, Tex. 


J 

*JACKSON, KENNETH, Chief Computer, Amerada 
Pet. Corp., Box 2040, Tulsa, Okla. 

Jackson, G. L., Geophysicist, Humble Oil & 
Refg. Co., 202 Humble Bldg., Houston, Tex. 
Jackson, Henry A., Seismologist, Magnolia 

Pet. Co., Box 428, Aztec, New Mex. 

Jackson, JAMES G., Jr., Party Chief, Western 
rm Co., 4824 Sunset Blvd., Los Angeles, 

alif. 

Jackson, Jim C., Div. Gravity Meter Super- 
visor, Stanolind Oil & Gas Co., Box 1654, 
Okla. City, Okla. 

Jackson, J. B., Geophysicist, Caribbean Pet. Co., 
Exploration Dept., Maracaibo, Venezuela, 

A 


{Jackson, JosePH W., Student, Colo. School of 
Mines, 450 So. Canosa Ct., Denver, Colo. 
Jackson, J. G., Supervisor, Sets. Svc. Corp., 

Box 1590, Tulsa, Okla. 

Jackson, O. B., Seismologist, Shell Oil Co., 
Box 1509, Midland, Tex. 

Jackson, Ratpn S., Consulting Geophysicist, 
Box 498, Beeville, Tex. 

Jackson, RoBErT W., Post Signal Officer, Ft. 
Sill, Okla. 

tJacxson, WayNE H., Student, Colo. School of 
Mines, 1020 13th St., Golden, Colo. 

*JACKSON, RODNEY W., Ass’t. Computer, The 
Carter Oil Co., c/o S.V.P.M. Soengei Gerong, 
Palembang, Sumatra, Indonesia 

*JACOBSEN, PETER, JR., Geophysicist, Creole 
Pet. Co., Aptdo 889, Caracas, Venezuela, S. A. 

TJaKA, J. G., Student, Colo. School of Mines, 
3820 Jackson St., Denver, Colo. 

Jaxosky, J. J., President, International Geo- 
physics Co., 1063 Gayley Ave., Los Angeles 
24, Calif. 

tJAKosky, JOHN J., Jr., University of Southern 
eG 1063 Gayley Ave., Los Angeles 24, 

alif. 

tJames, Mary JANE, Student, University of 
Toronto, 53 Emerald Cresc., New Toronto, 
Ont., Canada 

{JaAMESON, CHET, JR., Student, University of 
Tulsa, Box 1590, Tulsa, Okla. 

JasmnskI, E. J., Seismologist, Atlantic Refg. Co., 
Box 895, Lake Charles, La. 

Jasper, WALTER E., Party Chief-Seismologist, 
The Shell Oil Co., P. O. Box 1509, Midland, 
Tex. 

*JeFFcoatT, E. E., Computer, Adlantic Refg. Co., 
Box 472, Morgan City, La. 

Jerrers, Pau H., Party Chief, Amerada Pet. 
Corp., Box 2040, Tulsa, Okla. 

{JENNEMANN, VINCENT F., Research Computer, 
Sun Oil Co., 2130 Broadway, Beaumont, Tex. 

JENNINGS, BRucE M., Jr., Gravity Party Chief, 
Magnolia Pet. Co., Box goo, Dallas, Tex. 

Jennincs, D. MitcHELL, Party Chief, United 
Geoph. Co., Inc., Box 144, Newell, S. Dakota 

JenseN, Homer, Chief Magnetometer Div., 










354 


Aero Service Corp., 236 E. Courtland St., 
Philadelphia 20, Pa. 

Jett, GLENpDOoN D., Party Chief, Century Geoph. 
Corp., General Delivery, McAllen, Tex. 

Jett, J. E., Vice President, Geotechnical Corp. of 
Del., 408 Sue St., Houston, Tex. 

{JEWELL, Davp F., Jr., Republic Exploration 
Co., Box 682, Leesville, La. 

Jorestinc, Henry R., Chief, Section of Geo- 
— U. S. Geol. Survey, Washington 25, 


*JoHNSON, ALBERT E., Geophysicist, Newmont 
Mining Corp., 515 St. George St., London, 
Ont., Canada 

Jounson, Byron K., Geophysicist, Marine 
Exploration Co., 663 Second St., Orleans Park- 
way, New Orleans 21, La. 

Jounson, C. S., Seis. Party Chief, The Texas Co., 
10127 84th Ave., Edmonton, Alta, Canada 

Jounson, Curtis H., Geophysicist, Gen’] Pet. 
Corp., 2670 Melville Dr., San Marino 9g, 
Calif. 

*Jounson, E. W., Director Geoph. Lab., Cities 
—" Oil Co., 718 Wyandotte, Bartlesville, 

a. 

Jounson, Eare W., President, General Geoph. 
Co., 2514 Gulf Building, Houston 2, Tex. 

Jounson, F. L., Manager, Sun Physical Res. & 
Dev. Lab., 201 Rodney Rd., Ridley Park, Pa. 

Jounson, G. R., President, Radar Exploration 
Co., 2990 Bloor St. W., Kingsway, Toronto, 
Ont., Canada 

Jounson, HAmItTon M., Radioactivity Special- 
ist, Seis. Service Corp. of Del., Aptdo 1488, 
Caracas, Venezuela, S. A. 

Jounson, J. RupotpH, Geoph. Supervisor, 
Phillips Pet. Co., Bartlesville, Okla. 

Jounson, James F., Geophysicist, Sinclair 
ewe Oil Co., 624 Westwood, Ft. Worth, 

ex. 

{Jounson, Jason S., Student, Colo. School of 
Mines, 77 Ogden St., Denver, Colo. 

*JOHNSON, JosEPH C., Seis Computer, The 
Carter Oil Co., 1300 Apco lower, Okla. City, 
Okla. 

*Jounson, Lioyp, Computer, Geoph. Service 
Inc., Box 68, Waurika, Okla. 

*JoHNSON, MELVIN C., Computer, Geotechnical 
Corp., Box 7166, Dallas 9, Tex. 

*Jounson, N. G., Research Engr., Z. 1. DuPont, 
204 No. Road, Wilmington 274, Delaware 

Jounson, W. D., Geophysicist, Gulf Res. & Dev. 
Co., 417 W. Clay, Houston, Tex. 

*Jounson, W. S., Seis. Jr. Observer, Sohio Pet. 
Co., 145% W. Main St., Durant, Okla. 

JouHNSTON, FRANK M., Box 487, Rawlins, Wyo. 

Jones, CuartEs E., Jr., Student, University of 
Tulsa, 1532 So. Evanston, Tulsa 4, Okla. 

{Jones, Cuartes R., Student, University of 
os 1219-B Brackenridge Apts., Austin, 

ex. 

tJones, Donato W., Student, Pennsylvania 
State College, 134 N. Barnard St., State Col- 
lege, Pa. 





MEMBERSHIP LIST 









Jones, E. E., President, Petroleum Surveys, Box 
1013, Houston, Tex. 

*Jones, Epwarp C., with Marine Exploration 
Co., Grand Saline, Tex. 

Jones, Hat J., Research Scientist, University 
of Tex., 107 Physics, Bldg., Austin, Tex. 

Jones, Harotp H., Sec.-Treas., Plastics Mfg. 
Corp., 5333 Mission Woods Rd., Kansas City, 
Kan. 

*Jones, Huston T., Jr., Computer, Stanolind 
Oil & Gas Co., 2511 E. 2nd, Tulsa, Okla 

Jones, J: Byron, Physicist, U.S.N. Mine Coun- 
termeasures Sta., 333 S. MacArthur Ave., 
Panama City, Fla. 

Jones, Joun H., with Caribbean Pet. Co., Plas 
y Bryn, Caernarvon, North Wales, Britain 
*JONES, JOHN P., Instrument Lab. Supervisor, 
— Geoph. Co., 1341 S. Boston, Tulsa 5, 

a. 


Jones, LELAND W., Geologist, Anderson- 
Prichard Oil Corp., Box 188, Edmond, Okla. 

Jones, M. P., Consulting Geophysicist, 3552 Ran- 
kin, Dallas 5, Tex. 

Jones, RoBert W., Geophysicist, Gulf Res. & 
Dev. Co., Box 2038, Pittsburgh, Pa. 

tJones, R. M. P., Student, University of To- 
ronto, 1630 14th Ave., W., Calgary, Alberta, 
Canada 

tJones, Ratpu H., 1423 Washington, Golden, 
Colo. 

Jones, T. L., Party Chief, Adlantic Refg. Co., 
Box 472, Morgan City, La. 

Jones, V. L., Consulting Geophysicist & Ass’t. 
Prof. & Head of Dept. of Geophysics, Univer- 
sity of Tulsa, 1412 S. Norfolk, Tulsa, Okla. 

Jone, Aart DE, Party Chief, Western Geoph. Co. 
Box 596, Natchez, Miss. 

Jonsson, J. E., Vice President & Treas., Geoph. 
Svc. Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

Jortwsc, Don W., President, Expl. Surveys 
Inc., 5615 Daniels Ave., Dallas, Tex. 

Jorpan, C. K., Dev. Engineer, Continental Oil 
Co., Ponca City, Okla. 

*JORDAN, J. B., Party Chief, Western Geoph. Co., 
1102 First National Bank Bldg., Dallas, Tex. 

tJorDAN, Wixsur E., Student, Colo. School of 
Mines, 1018 12th St., Golden, Colo. 

JuBRan, JosePu R., Seismologist, Rogers-Ray, 
a 2500 Bolsover Rd., Box 6557, Houston, 

ex. 

Jupson, J. F., Seis. Party Chief. Seis. Serv. Corp., 
Aptdo 1488, Caracas, Venezuela, S. A. 

Jupson, Swney A., Geologist, Texas Gulf 
Producing Co., 3783 Carlton St., Houston 5, 
Tex. 

JunGcER, ARNE, Div. Seismologist, Shell Oil Co., 
Inc., P. O. Box 720, Casper, Wyo. 


K 


Kaiser, Geo. B., Ass’t. Chief of Staff-Com- 
munications, Hq. 14th Air Force, Howard Air 
Force Base, APO 832, c/o P.M. New Orleans, 
La. 

KAMEN-KayE, Maovrice, Chief Geologist, Cara- 














MEMBERSHIP LIST 


cas Pet. Corp., Aptdo 89, Caracas, Venezuela, 
S.A 


Kamitcuis, James E., Representative, W. M. 
Welch Scientific Co., Box 472, Okla. City 9, 
Okla. 


KANNENSTINE, FABIAN M., Owner, Kanrenstine 
Labs., 1922 West Gray Ave., Houston 19, Tex. 

*KapLANn, G. S., Electrical Engr., Oscar Weiss, 
go2 Mutual Bldgs., Commissioner St., Johan- 
nesburg, S. Africa 

KARCHER, JOHN C., 406 Continental Bldg., 
Dallas 1, Tex. 

KASELITz, Fritz, 19 Stiege-im-Harz, Germany, 
Prov. Serchsen 

KAUFMANN, G. F., Geoph. Research Co-or- 
dinator, Standard Vacuum Oil Co., 26 Broad- 
way, Room 1556, New York 4, N. Y. 

KAUFMAN, SIDNEY, Sr. Physicist, Shell Oil Co., 
Inc., 3737 Bellaire Blvd., Houston 5, Tex. 

KEARL, SPENCER, Student, University of Tulsa, 
817 Atlas Bldg., Tulsa, Okla. 

KEELING, J. A., Party Chief, Seis. Service Corp. 
of Del., Box 1590, Tulsa, Okla. 

KEEN, C. D., 529 Robinson Place, Shreveport, 
La. 

}KEENAN, Curtis H., Student, Pennsylvania 
State College, 134 N. Atherton St., State 
College, Pa. 

*KEESE, JAMES D., Computer, The Texas Co., 
360 W. Panhandle St., Slaton, Tex. 

KeEvi1, N. B., President, Mining Geoph. Corp., 
Ltd., 11 Jordan St., Toronto, Ont., Canada 
*KELLER, GEORGE V., Research Ass’t., Penn- 
sylvania State College, Apt. 15, Penn State 

Apts., State College, Pa. 

KELLER, RAyMOND F., Party Chief, General 
Geoph. Co., 10964 1o1st St., Edmonton, Allta., 
Canada 

KELLEY, W. W., Director, Precision Prospecting 
Co., Box 6506, San Antonio 9, Tex. 

KELLY, SHERWIN F., President, Sherwin F. 
Kelly Geoph. Services Inc., & Geoph. Expl., 
Ltd., P. O. Box 23, Amawalk, N. Y. 

KELSEY, MARTIN C., President, Rayflex Expl. 
Co., 6923 Snider Plaza, Dallas 5, Tex. 

Kempsky, Puiturp J., Party Chief, Amerada 
Pet. Corp., 552 Subway Terminal Bldg., Los 
Angeles 13, Calif. 

KENDALL, JAMES M., Physicist, Naval Ordnance 
Lab., 5309 Pard Rd. (Md.), Washington 10, 
D.C 


*KENDALL, JOHN M., Seismologist, The Texas 
Co., P. O. Box 1720, Ft. Worth, Tex. 
KENDALL, ROBERT C., Area Geophysicist, Shell 
Oil Co., 4730 S. Columbia Place, Tulsa, Okla. 
tKENDRICK, Haroitp L., Route 5, Lubbock, 
Tex. 
KENNEDY, EpwarpD P., Party Chief, Geotech- 
nical Corp., 1421 Bella Vista Dr., Dallas, Tex. 
KENNEDY, FRANK H., Chief Engineer, Geotech- 
nical Corp., Box 7166, Dallas 9, Tex. 
tKENNEDY, VANCE C., Student, Pennsylvania 
State College, c/o U. S. Geological Survey, 
Geotechnical Prospecting Sect., Denver, Colo. 
*KENNETT, H. E., Gravity Observer, FE. V. 


355 


McCollum & Co., 515 Thompson Bldg., Tulsa, 
Okla. 

Kersow, R. B., Seismograph Party Mgr., 
Gulf. Res. & Dev. Co., P. O. Drawer 1290, 
Ft. Worth, Tex. 

*Kern, JAcK C., Jr., Geologist, Standard Oil 
Co. of Tex., 3815 Greenbrier Dr., Dallas 5, 
Tex. 

Kerr, VIvIAN, R., Seismologist, Cummins, 
Berger & Pishny, 1603 Commercial Standard 
Bldg., Ft. Worth 2, Tex. 

TtKerr, Ws. W., Student, Colo. School of Mines, 
1107 11th St., Golden, Colo. 

*KESELIK, JOSEPH, Chief Computer, Seis. Serv- 
ice Corp., Box 1590, Tulsa, Okla. 

*Krys, RoBert T., Jr., Seismograph Service 
Corp., Box 1590, Tulsa, Okla. 

KEzELER, J. L., President, Key Velocities, Inc., 
1130 S. New Haven, Tulsa 3, Okla. 

Kissy, T. A., Geophysical Supervisor, Gulf 
Res. & Dev. Co., c/o Mene Grande Oil Co., 
Aptdo 709, Caracas, Venezuela, S. A. 

Kipp, Rosert L., Vice President, Cities Service 
Oil Co., Box 1366, Bartlesville, Okla. 

Kipper, Harotp J., Geophysical Supervisor, 
Socony-Vacuum Oil Co., Calgary, Alberta, 
Canada 

KIesLeR, Ernest A., Ass’t. Supervisor, Geoph. 
Svc. Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

Kress, Myron C., Chief Division Geologist, 
The Pure Oil Co., Box 271, Tulsa 2, Okla. 

*Kizzorn, J. M., Party Mgr., Gulf Res. & Dev. 
Co., Box 2038, Pittsburgh, Pa. 

tKrpatt, Jack E., 314 S. Louisville, Tulsa, 
Okla. 

Kimes, ALBERT, Seismologist, Taylor Expl. Co., 
2118 Welch Ave., Houston, Tex. 

Kinc, LAurENCE K., Geophysicist, Continental 
Oil Co., 609 S. roth St., Ponca City, Okla. 
TtKinc, Wo. S., Student, Colo. School of Mines, 

1580 S. University Blvd., Denver, Colo. 

Krirpy, Gorpon, Seismologist-Party Chief, 
Petty Geoph. Engr. Co., P. O. Drawer 2061, 
San Antonio, Tex. 

TKISSLINGER, CARL, Graduate Student, St. 
Louis University, 7734 Elene Ave., Univer- 
sity City 5, Mo. 

KITTREDGE, FRANK R., Supervisor, Petty Geoph. 
Engr. Co., 1205 Hunt Bldg., Tulsa, Okla. 

*KLABZzUBA, RoBERT E., Geophysical Coor- 
dinator, Texas Pacific Coal & Oil Co., Ft. 
Worth, Tex. 

Kaus, HEttmut, President, Klaus Exploration 
Co., Box 1617, Lubbock, Tex. 

KLAVENESS, A., Party Chief, Keystone Expl. Co., 
2813 Westheimer Rd., Houston 6, Tex. 

K.e1n-HANEVELD, A., Seis. Supervisor, Cia de 
Petroleo Shell de Colombia, Aptdo 3439, Bo- 
gota, Colombia 

Kiett, Ricwarp C., Partner, Intermountain 
Expl. & Engr. Co., P. O Box 147, Regina, 
Saskatchewan, Canada 

Knicut, Frep G., Geologist, The Ohio Oil Co., 
P. O. Box 1129, Shreveport, La. 

TtKnittLe, RicHarp B., Student, University of 








356 


Uiah, 1459 S. 13th, E. St., Salt Lake City s, 
Utah 


*Knox, Wm. A., Party Chief, Western Geoph. 
Co., R.R. #1, Box 2, Carlsbad, Calif. 

KNOWLES, J. G., Gravity Party Chief, E. V. 
McCollum & Co., 515 Thompson Bldg., Tulsa 
3, Okla. 

*Kocu, HERMAN J., Caixa Postal No. 820, 
Belem, Para, Brazil 

*KoEFOED, O., Seismologist, Bataafsche Pet. 
Mij., Geoph. Dept., Carel van Bylandtlaan 
30, The Hague, Netherlands 

KOENIG, PALMER E., Technical Exec., Armament 
Lab., Air Material Command, 525 Woodview 
Dr., Dayton 9, Ohio 

{KoeEnic, Rosert J., Computer, Sun Oil Co., 
Beaumont, Tex. 

Koepret, B. W., Observer, 
Corp., Box 1590, Tulsa, Okla. 

KOGBETLIANTZ, ERVAND, Prof. of Math., New 
School for Social Research, 438 W. 116th St., 
Apt. 56, New York 27, N. Y. 

KOHLER, ADELBERT, Seismologist, Petty Geoph. 
Engr. Co., Box 2061, San Antonio, Tex. 
Kou er, G. J., JR., Supervisor, Geoph. Service 
Inc., 6543 Vicksburg St., New Orleans 9, La. 
*Kox, Gerrit, Seismologist, Bataafsche Pet. 
Mzj., Pladjoe (Sumatra), Indonesia 

KonkEL, Puitip M., Geologist, The Ohio Oil Co., 
Box 3128, Houston 2, Tex. 

Konz, Leo W., Seis. Computer, Sun Oil Co., 
185 Ridgeland, Beaumont, Tex. 

KovutomzinE, Tu., Sr. Partner, Koulomszine, 
Geoffrey, Brossard & Co., P. O. Box 870, Val 
D’or, Quebec, Canada 

Kouri, Barton H., Geophysicist, McCollum 
Expl. Co., 4523 Keystone Rd., Houston 4, Tex. 

*KovELAN, Epwarp C., Computer, Rayflex 
Expl. Co., 6923 Snider Plaza, Dallas, Tex. 

*Kozary, Myron T., Columbia University, 
Geology Dept., New York, N. Y. 

Kramer, F. S., Research Engr., United Geoph. 
oe 1145 Heather Square, Pasadena 6, 

alif. 


Seis. Service 


Krause, FrepD W., Party Chief, Crowell & 
_— Inc., 3416 Ella Lee Lane, Houston 6, 
ex 


*Kretz, Rosert L., Geologist, Alphonso E. 
Bell Corp., Rm. 201, Continental Oil Bldg., 
Denver, Colo. 

Kriec, E. A., Jr., Seismic Interpreter, Sidney 
Schafer, 1928 Canterbury, Houston 4, Tex. 
KriEGEL, H. C., Geophysics, Maintenance 
Engr., Humble Oil &. Refg. Co., 4152 Cole- 

ridge, Houston 5, Tex. 

{Krivoy, Harotp L., Student, University of 
Utah, 252 S. 13th, E., Salt Lake City, Utah 

KRuUMBEIN, Ws. C., Geology Prof., Northwestern 
University, Dept. of Geology, Evanston, IIl. 

*Kusik, Kasmier, D., Chief Computer, Marine 
Expl. Co., Inc., 3732 Westheimer Rd., Hous- 
ton 6, Tex. 

KunpDeERT, Kart H., Ass’t. Chief Geophysicist, 
Barnsdall Oil Co., Box 2039, Tulsa, Okla. 


MEMBERSHIP LIST 


KunkE1, T. L., Party Chief, The Texas Co., P. 
O. Box 466, Perryton, Tex. 

Kurk, Epwin H., Party Chief, Sets. Service 
Corp., 2233 NE 2oth, Okla. City, Okla. 

*Ky_e, Ramon, Party Chief, Geophysical Service 
Inc., 6000 Lemmon Ave., Dallas, Tex. 


L 


LADNER, ALBERT L., President, Apache Expl. 
Co., P. O. Box 1711, Houston, Tex. 

{LaGreca, SAM, Box 456, Blackwell, Okla. 

Lams, Gro. B., Ass’t. Chief Geophysicist, Gulf 
Oil Corp., P. O. Box 2100, Houston 1, Tex. 

Lams, Ws. C., Geophysicist, Gulf Res. & Dev. 
Co., Box 2038, Pittsburgh, Pa. 

LAMBERT, G. D., Geophysicist, Shell Oil Co., 
2508 NW 37th St., Okla. City, Okla. 

LAMKIN, Wooprow W., Ass’t. Gravity Meter 
Supervisor, Sianolind Oil & Gas Co., Box 591, 
Tulsa, Okla. 

Lamon, RosBeErt S., Geologist, Richmond Pet. Co. 
of Colombia, Aptdo Nac. 2760, Aptdo Aereo, 
3631, Bogota, Colombia 

LANEVE, R. O., Geologist, Terrell Laboratories, 
P. O. Box 1719, Ft. Worth, Tex. 

LANG, Haroip M., Sr. Research Engr., Stanolind 
Oil & Gas Co., Box 591, Tulsa, Okla. 

LANG, RaAtpH H., Geophysicist, Gulf Res. & Dev. 
pn g11 Neil P. Anderson Bldg., Ft. Worth, 

ex. 

LANGFORD, ELpon W., Geologist, Cities Service 
Oil Co., 2306 Texas Ave., San Antonio, Tex. 
T{LANGSTROTH, WarD T., The Texas Oil Co., Box 

506, Madill, Okla. 

*LANKTON, JOHN M., Seismograph Party Chief, 
Mountain Geoph. Co., General Delivery, Lan- 
der, Wyo. 

LARGUIER, LEONARD J., Party Chief, Seis. Ser- 
vice Cor p., Box 1590, Tulsa, Okla. 

{LarsEN, KENNETH W., Student, University of 
Utah, 423 Douglas St., Salt Lake City, Utah 

LarRsON, Cart L., Jr., Division Mgr. of Explora- 
tion, Stanolind Oil & Gas Co., Box 40, Casper, 


Wyo. 

Lae. J. E., Ass’t. Chief Geophysicist, Humble 
Oil & Refg. Co., Houston, Tex. 

LaRvE, Witton W., Chief Geophysicist, Ply- 
mouth Oil Co., Sinton, Tex. 

LasH, CuHartes C., Research Engr., Stanolind 
Oil & Gas Co., 1111 E. 25th St., Tulsa, Okla. 

*LATENSER, James S., Computer, Geoph. Ser- 
vice Inc., Florence Station, Omaha 12, Nebr. 

Lawuorn, O. T., Chief Geophysicist, Pan 
American Production Co., 1248 Mellie Esper- 
son Bldg., Houston 2, Tex. 

LAwreNcE, K. M., Geophysical Supervisor, 
Amerada Pet. Corp., Box 2040, Tulsa 2, Okla. 

LAWRENCE, Puiip L., Magnolia Pet. Co., Box 
900, Field Research Labs., Dallas, Tex. 

*LAWRENCE, ROBERT W., Research Supervisor 
in Explosives, Hercules Powder Co., 1408 
Hamilton St., Wilmington, Del. 

LAWRENCE, Ww. P., Party Chief, Amerada Pet. 
Corp., Box 1257, San Angelo, Tex. 

















MEMBERSHIP LIST 


Laws, Junrus O., Party Chief, Amerada Pet. 
Corp., Box 2040, Tulsa, Okla. 

Lay, Roy L., Ass’t. Mgr. Geoph. Division, The 
Texas Co., Box 2332, Houston 1, Tex. 

{LEa, Mitton H., Student, University of Tulsa, 
2606 E. 6th St., Tulsa, Okla. 

LEA, NorMan J., Seis. Party Chief, The Texas 
Co., Room 14, Amy Bldg., Coalinga, Calif. 

Lea, W. T., Division Geophysicist, Cites Ser- 
vice Oil Co., 1440 M. Esperson Bldg., Houston 
2, Tex. 

{Lear, Howarp W., Student, Colo. School of 
Mines, P. O. Box 87, Golden, Colo. 

LEAs, RutH, R., Office Computer, Stanolind Oil 
& Gas Co., 715 So. Phoenix, Tulsa 6, Okla. 
LEBLANC, JACQUES, Geolectric Exploration Co., 
48 Boulevard De Latour Maubourg, Paris, 

VII, France 

LEConTE, JOSEPH, Geologist, Richfield Oil Co., 
P. O. Box 147, Bakersfield, Calif. 

LEDINGHAM, GLEN, W. Chief Geologist, Western 
Gulf Oil Co., 1260 Subway Terminal Bldg., 
417 So. Hill St., Los Angeles 13, Calif. 

LepyArD, Paut H., Vice President, Southern 
ne Co., 308 Sinclair Bldg., Ft. Worth, 

ex. 

Leg, B. D., Ass’t. Director of Expl., The Texas 
Co., P. O. Box 425, Bellaire, Tex. 

LEE, J. E., Jr., President, American Exploration 
Co., Box 555, S.L.I., Lafayette, La. 

LEE, Lynn K., Manager of Exploration, The 
ai Oil Co., 35 E. Wacker Drive, Chicago 1, 

LEE, WALTER B., Jr., Geophysical Supervisor 
Gulf Res. & Dev. Co., 3602 Georgetown, 
Houston 5, Tex. 

Leepy, F. B., Vice President & Mgr., Seis. 
Service Corp., 221 11th Ave. NE, Calgary, 
Alberta, Canada 

Leet, L. Don, Professor, Harvard University, 
R.F.D., Harvard, Mass. 

LEGGE, J. A., Jr., Geophysicist, The Texas Co., 
4007 Underwood, Houston 5, Tex. 

LEGGETT, J. Rmcety, Assoc. Research Engr., 
pa § Research Corp., Box 446, La Habra, 

alif. 

LEGRAND, J. C., Vice President, Schlumberger 
Well Surveying Corp., R.D. #1-Bethel, Conn. 

*LEMASTER, RANDALL R., Acting Party Chief, 
seen Exploration Co., Box 381, Midland, 

ex. 

*LEONARD, JAMES H., Chief Computer, Western 
Geophysical Co., 337 North “M”, Tulare, 
Calif. 

LEONARDON, E. G., President, Schlumberger 
Well Surveying Corp., P. O. Box 2175, Hous- 
ton 1, Tex. 

LEsTER, JouHN A., Seis. Supervisor, Magnolia 
Pet. Co., 3516 Milton, Dallas 5, Tex. 

LesTER, O. C., Jr., Route 1, Box 326, Aurora, 
Oregon 

*LETOURNEAU, Paut R., Seismic Computer, 
Socony-Vacuum Oil Corp., Seismo. 3, Aptdo 
246, Caracas, Venezuela, S. A. 


357 


*LEVENTHAL, STANLEY M., Geophysical Service 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

Levincs, W. S., Dept. of Geology, Colo. School 
of Mines, Golden, Colo. 

*LEVORSEN, RoBeErT I., Geologic Observer, The 
California Co., 4030 Heaslip Ave., New Or- 
leans 20, La. 

Lewis, Kart E., Party Chief, Seis. Engr., Inc., 
Box 148, Houma, La. 

Lewis, W. B., Vice President, The Elflex Co., 
1706 Esperson Bldg., Houston 2, Tex. 

*LIEBERMAN, Harry S., Computer, Southern 
Geoph. Co., 1947 47th Ave., San Francisco, 
Calif. 

*LinpseEY, E. B., Supervisor, Seismograph Ser- 
vice, Lid., 3a London Wall Bldgs., London 
EC2, Eng. 

LINEHAN, DANIEL, S.J., Seismologist in charge, 
Weston College, Weston 93, Mass. 

LinwEtt, Martin V., Party Chief, Geoph. 
rg Inc., 6000 Lemmon Ave., Dallas 9, 

ex. 

*LipscomB, Eart W., Owner, Earl Lipscomb 
Associates, P. O. Box 8042, 4433 Stanford St., 
Dallas 5, Tex. 

Lipson, Epwarp, Consulting Engineer, 1541 
Mt. Eagle Place, Alexandria, Va. 

Lipson, LEONARD B., Sr. Research Physicist, 
Magnolia Pet. Co., 2305 Anzio Drive, Apt. D., 
Dallas, Tex. 

LIvINGSsTON, EUGENE C., District Seismologist, 
Atlantic Refg. Co., Box 510, Swift Current, 
Saskatchewan, Canada 

LocxarD, L. F., 1610 E. 14th, Tulsa, Okla. 

LockE, EpGar R, Manager of Exploration, 
— rn Pet Corp., Box 381, Tulsa 2, 
Okla. 

*LocxE, JAMES W., Party Manager, Shell Oil 
aa a. Adm. Bldg., Chandler Field, Fresno, 

alif. 

Locxwoop, R. Bruce, Consulting Geologist, 
523 N. Orange St., Glendale 3, Calif. 

Locxwoop, Rosinson P., Zone Geologist, 
Canadian Gulf Oil Co., 507 Lancaster Bldg., 
Calgary, Alta., Canada 

LocuE, L. L., Secretary-Treasurer, Exploration 
Surveys, Inc., 5615 Daniels Ave., Dallas, Tex. 

LOEHNBERG, ALFRED, Consulting Geophysicist, 
Kfar Shmaryahu, Israel 

*LOHRENTZ, Don, Computer, Rayflex Expl. Co., 
6923 Snider Plaza, Dallas, Tex. 

Louse, JoHN M., Staff Member, Los Alamos 
Scientific Lab., 3308 Hastings Drive, Albu- 
querque, N. Mex. 

Lomax, Cart J., Party Chief, Atlantic Refg. Co., 
Magnolia Bldg., Dallas, Tex. 

tLomparpi, Lreonarp V., Student, Stanford 
University, Bldg. 201 Apt. 5, Stanford Village, 
Stanford, Calif. 

tLonec, Arcuie T., Jr., Student, University of 
Texas, General Delivery, Riverton, Wyo. 

Lone, C. J., Ass’t., Div. Seis. Supervisor, Stano- 
lind Oil & Gas Co., Box 1410, Ft. Worth, Tex. 

Lonc, GEBHARD J., Chief Geophysicist, Stand- 








358 MEMBERSHIP LIST 


- Oil Co. of Texas, P. O. Box 1249, Houston, 

ex. 

LonG, JAMEs A., Party Chief, United Geoph. Co., 
Aptdo 93, Maracaibo, Venezuela, S. A. 

Lonc, Joun V., Ass’t. Director of Research, 
a7 Aircraft Co., 4120 5th Ave., San Diego 3, 

alif. 

LoncacreE, WM. A., Prof. of Physics, Michigan 
College of Mining & Tech., 110 W. South Ave., 
Houghton, Mich. 

LONGLEY, W. WARREN, Prof. of Geology, Uni- 
aeer of Colo., Dept. of Geology, Boulder, 

olo. 

*Lorino, R. C., Ass’t. Seismologist, Shell Ol Co., 
General Delivery, Seismic Party #45, Mag- 
nolia, Ark. 

Lovejoy, J. B., Vice President, Sid W. Richard- 
son, Inc., 2105 Ft. Worth Nat’! Bank Bldg., 
Ft. Worth, Tex. 

Lowe, C. R., Supervisor, Ind. Expl. Co., go1 
Esperson Bldg., Houston 2, Tex. 

Lowery, R. A., Party Chief, Humble Oil & 
Refg. Co., 202 Humble Bldg., Houston, Tex. 
LOWENSTEW, N., Director Geophysical Surveys, 
Geoph. Surveys, Lid., 8 Anmercosa House, 14 

Hollard St., Johannesburg, S. Africa 

*Loyp, Epwarp R., Jr., Computer, Geodysical 
Service, Inc., 6000 Lemmon Ave., Dallas 9, 
Tex. 

Lupwick, C. C., Division Geophysicist, Shell 
Oil Co., Inc., Box 1191, Tulsa, Okla. 

*Luurs, LAWRENCE B., Computer, United Geo- 
physical Co., Box 275, Edmonton, Alberta, 
Canada 

LuKENs, JOHN P., President, Okla. Seis. Co., 
Box 579, Shawnee, Okla. 

*Lunp, Fioyp T., Seis. Party Chief, Western 
Geoph. Co., 523 W. 6th, Los Angeles 14, Calif. 

LUNDBERG, Hans, President-Manager, Hans 
Lundberg, Lid., So. Richmond St., W., To- 
ronto, Ont., Canada 

tLurton, NEtson E., Jr., Student, Washington 
University, Dept. of Geology, St. Louis 5, Mo. 

Lyncu, J. JoserH, Director Seismic Observa- 
tory, Fordham University, New York, N. Y. 

*Lyncu, JACK, Surveyor, Independent Expl. Co., 
415 No. Vega St., Alhambra, Calif. 

Lynn, Ratpu D., Research Physicist, The Carter 
Oil Co., Box 801, Tulsa, Okla. 

Lynton, Epwarp D., Research Engineer, Calif. 
—— Corp., 200 Bush St., San Francisco 4, 
Calif. 

tLyons, Gorpon L., Student, University of 
Tulsa, 3023 E. 8th St., Tulsa 4, Okla. 

Lyons, Paut L., Technical Supervisor, The Car- 
ter Oil Co., Box 801, Tulsa, Okla. 


M 


{Masey, Don R., Student, University of Utah, 
235 So. Main, Bountiful, Utah 

*Masry, DeLorD R., Computer, Carr Geoph. 
Co., 1437 Urania St., New Orleans 13, La. 

MacAttisTER, C. T., Geophysicist, McCollum 
Expl. Co., 6326 Belmont, Houston, Tex. 


*MacDonneELtL, M. E., Observer, Shell Oil. Co., 
Box 1861, Corpus Christi, Tex. 

Mace, G. M., Jr., Vice President, Marine Expl. 
Co., 3732 Westheimer Rd., Houston, Tex. 

*Mace, H. G., Seismologist, United Geophysical 
Company of Canada, Box 275 Edmonton, 
Alberta, Canada 

MACELWANE, JAMES B., S.J., Dean, Inst. of 
Tech., St. Louis University, 3621 Olive St., St. 
Louis 8, Mo. 

MacManon, ANDREW M., Owner, Southwestern 
Physical Labs., 2301 W. Alabama Ave., 
Houston 6, Tex. 

tMacMittan, Joun A., Student, McMaster 
University, 106 Roxborough Ave., Hamilton, 
Ont., Canada 

MacNaucaton, Lewis W., Partner, DeGolyer & 
MacNaughton, 1000 Continental Bldg., Dallas, 
Tex. 

Macon, Curtis E., Party Chief, Heiland Expl. 
Co., Inc., 10725 101st St., Edmonton, Alberta, 
Canada 

{MavpEN, THEODORE R., Student, Mass. Inst. of 
Tech., 400 Memorial Drive, Cambridge, Mass. 

?MauAnnaéH, Ruton S., Geophysicist, Shell Oil 
Co., 965 First National Bldg., Okla. City, Okla. 

MarLyteT, Raymonp J., Technical Counsel, 
Compagnie Generale de Geophysique, 34 Quai 
Louis Bleriot, Paris 16, France 

*Maincuy, M., Ass’t. Chief Geologist, 
S.N.P.L.M., 6 Rue Claude Debussy, Mont- 
pellier, (Herault), France 

*Major, W. J., Computer, McCall Frontenac Oil 
Co., Box 193, Edmonton, Alberta, Canada 

*MALARIN, LAWRENCE F., Geologist, Standard 
Oil Co. of Calif., 2632 Cedar St., Bakersfield, 
Calif. 

MALIPHANT, H. C., Sr. Geophysicist, U.B.O.T., 
Brookfield, Kingsbridge, Gorseinon, Swansea, 
Glam, Gt. Britain 

Matong, ADAM B., Geophysicist, Anglo-Iranian 
Oil Co., Lid., Port Moresby, Papua, New 
Guinea 

tMatovicn, Ernest J., Student, Colo. School of 
Mines, Box 148, Golden, Colo. 

tMancuHEE, Eric B., 117 Coldstream Ave., 
Toronto, Ont., Canada 

Manes, Oscar B., Sr. Seismologist, Shell Oil Co., 
Inc., 5411 Valerie St., Bellaire, Tex. 

Manuart, T. A., Petroluem Consultants, Inc., 
McBirney Bldg., Tulsa, Okla. 

Mann, Nei W., Supervisor & Brazil Represen- 
tative, Geoph. Service, Inc., Cx. Postal No. 820, 
Belem, Para, Brazil 

MANN, Rapu W., Sr. Research Geophysicist, 
Humble Oil & Refg. Co., 4126 Riley St., 
Houston 5, Tex. 

MANSFIELD, R. H., Seismologist, Sinclair Oil & 
Refg. Co., Aptdo 1706, Caracas, Venezuela, 
S. A. 


*MantootH, MontieE C., Computer, Geoph. 
Service, Inc., Box 10, Golden, Colo. 

*MarAs, ROBERT G., JR., Seismograph Operator, 
The Carter Oil Co., Box 801, Tulsa, Okla. 














MEMBERSHIP LIST 359 


*MARBLE, KENNEDY R., Seismic Computer, Im- 
perial Oil, Ltd., 300 oth Ave., Calgary, Alberta, 
Canada 

MarEE, Burcert D., Technical Manager, Geo- 
logical Survey, P. O. Box 5082, Johannesburg, 
S. Africa 

MARONEY, THOMAS, Party Chief, Western Geoph. 
Co., 523 W. 6th, Los Angeles, Calif. 

MARQUARDT, CARLTON M., Electronic Engineer, 
Combined Metals Reduction Co., Box 150, Salt 
Lake City 8, Utah 

Marr, JouNn D., Executive Supervisor, Seis. 
i Inc., 27 Briar Hollow Lane, Houston 109, 

ex. 

Marsu, SAMUEL R., Geophysical Supervisor, 
The Carter Oil Co., Aptdo 1329, Caracas, 
Venezuela, S. A. 

*MarsH, Wm. T., Service Dept., Hercules 
Powder Co., Joplin, Mo. 

MARSHALL, Harotp D., Gravity Party Chief, 
United Geoph. Co., Box 273, Stephens, Ark. 
MarTENS, WILLIs P., Independent Geologist, 

Box 486, Newcastle, Wyo. 

MarTIN,, Dick, District Manager, JIlinois 
Powder Mfg. Co., Rt. 3, Box 195, Tulsa 15, 
Okla. 

tMartTin, Donan R., Student, 1469 W. Calif. 
Ave., St. Paul (E4), Minn. 

Marr, E. C., Partner, Keystone Expl. Co., 2813 
Westheimer Rd., Houston 6, Tex. 

Martin, G. W., Computer, Humble Oil & Refg. 
Co., 2008 West Holloway, Midland, Tex. 

MarTIN, JACK, Party Chief, General Geoph. Co., 
1319 S. Elm, Casper, Wyo. 

MarTIN, JAMES M., Ordnance Engineer, Naval 
a Wik 226 Webster St., N.E., Washington 
33, C, 

*MaRTIN, JOHN L., Jr. Physicist, Adlantic Refg. 
Co., Box 2819, Dallas, Tex. 

MarTIN, Ropo.ro, Head of the Geophysical 
Dept., Yacimientos Petroliferos Fiscales, 777 
Diagonal Rogue Saenz Pena Buenos Aires, 
Argentina, S. A. 

MakrTIN, Siwney A., JR., Research Geophysicist, 
gaa Oil & Refg. Co., Box 2180, Houston 1, 

ex. 

TMARTNER, SAMUEL T., Ass’t. Party Chief, 
Stanolind Oil & Gas Co., Box 1244, San 
Angelo, Tex. 

Martyn, Puir F., Petroleum Geologist, 2020 
Albans Rd., Houston 5, Tex. 

*Mason, MARSHALL, JR., Box 43, Post, Tex. 

TMASSINGILL, GeorcE S., Student, University of 
Texas, 407 Physics Building, Austin, Tex. 

*Mataya, JACK L., Seis. Party Chief, Stanolind 
Oil & Gas Co., Minot, N. Dak. 

MATHEWS, JOHN W., Geophysicist, Richfield Oil 
Corp., P. O. Box 147, Bakersfield, Calif. 

*MATHIESON, RayMonD L., Assoc. Prof. of 
Physics, University of Tulsa, 1015 S. College, 
Tulsa 4, Okla. 

Matyasic, W. L., Geologist, Honolulu Oil Corp., 
aig Flower St., Rm. 570, Los Angeles 14, 
Calif. 4 


MattHEws, W. A., Geophysical Supervisor, 
Stanolind Oil & Gas Co., 336 8th Ave., W., 
Calgary, Alberta, Canada 

MavrerIRA, ARTEMIO R., Computer, United 
Geoph. Co., Casilla 26 D, Punta Arenas, Chile 

Maxey, JAMES R., Superintendent of Geophys- 
- Deep Rock Oil Corp., Box 1051, Tulsa, 
Okla. 

MaxweELL, E., Physicist, National Bureau of 
Standards, 6509 Fairfax Rd., Bethesda, Md. 
TMay, Haron G., Student, Pennsylvania State 

College, 231 Allen St., State College, Pa. 
tMay, Tuomas O., Student, Colo. School of 
Mines, Box 122, Golden, Colo. 

Mayes, Tom D., Partner, Mayes-Bevan Co., 305 
Kennedy Bldg., Tulsa 3, Okla. 

*MAYFIELD, IRA C., Jr., Party Chief, Heiland 
Expl. Co., 10733 1o1st St., Edmonton, Alberta, 
Canada 

MAYFIELD, W. I., Geologist, Continental Oil Co., 
Box 1800, Wichita Falls, Tex. 

McAutsTEeR, C. H., Consulting Geophysicist, 
P. O. Box 4296, Tulsa, Okla. 

*McBurRNETT, Harry, Jr., Computer, The At- 
lantic Refg. Co., Box 2819, Dallas 1, Tex. 

McBurney, CHAR Es G., President, Seis. Engr. 
Co., 5106 West Hanover, Dallas 9, Tex. 

McCain, Hucu, Jr., Seismic Party Chief, The 
Atlantic Refg. Co., c/o The Geophysical Sec., 
Box 2819, Dallas, Tex. 

McCates, M. M., Gravity Meter Supervisor, 
Humble Oil & Refg. Co., P. O. Box 3247, 
Corpus Christi, Tex. 

tMcCamus, Frank W., Student, University of 
Toronto, 89 Charles St. W., Toronto 5, Ont., 
Canada 

McCann, K. G., Chief Geophysicist, The Su- 
perior Oil Co., 224 Oil & Gas Bldg., Houston 2, 
Tex. 

McCarver, Hotranp C., Chief Geophysicist, 
Seaboard Oil Co., 1400 Continental Bldg., 
Dallas 1, Tex. 

*McCieary, Henry G., U. S. Ranch, Alcova, 
Wyo. 

McCLELLAN, OLIVER, Party Chief & Seismolo- 
gist, Petty Geoph. Engr. Co., c/o Caribbean 
Pet. Co., Aptdo 19, Maracaibo, Venezuela 

McCtoskxy, Downs, Geologist, Amerada Pet. 
Corp., 417 S. Hill St., Los Angeles, Calif. 

McC tore, C. E., Supervisor, Sets. Service Corp., 
Box 1590, Tulsa, Okla. 

McCottum, Burton, President, McCollum 
Expl. Co., 1025 S. Shepherd Drive, Houston 
19, Tex. 

McCottuM, Etton V., Partner, E. V. McCollum 
& Co., 515 Thompson Bldg., Tulsa, Okla. 

*McCormack, Haroip R., Seis. Computer, Sun 
Oil Co., 2290 N. St., Apt. 6, Beaumont, Tex. 

McCoy, J. H., Geologist, Sinclair Wyoming Oil 
Co., Box 1809, Casper, Wyo. 

McCracken, Guy I., Geophysicist, Gulf Res. & 
Dev. Co., P. O. Box 661, Tulsa 2, Okla. 

McCreapy, H. J., Jr., Geophysicist, Expl. 











360 


Surveys, Inc., 6000 Lemmon Ave., Dallas 9, 
Tex. 

McCreary, Dosu T., Seismologist, The Texas 
Co., Box 2332, Houston 1, Tex. 

*McCuLiacH, JOHN, JR., Hercules Powder Co., 
2110 South Blvd., Houston 6, Tex. 

McCuttouc3, J. J., Engineer, Union Oil Co. of 
Calif., Box 1365, Orcutt, Calif. 

McDanre1, C. M., Jr., Geologist, Atlantic Refg. 
Co., 1728 Milam Bldg., San Antonio 5, Tex. 
McDermott, EucEne, Chairman of the Board 
of Directors, Geoph. Service, Inc., 6000 Lem- 

mon Ave., Dallas 1, Tex. 

McDonnotp, H. W., Partner, Keystone Expl. 
Co., 3036 South MacGregor Way, Houston, 
Tex. : 

McDovucatt, Donatp B., Seismic Computer, 
The Carter Oil Co., c/o Imperial] Oil Ltd., 300 
oth Ave. West, Calgary, Alberta, Canada 

McDovuecatt, Joun E., Geophysicist, Atlantic 
Refg. Co., 2964 Dougherty Drive, Baton 
Rouge, La. 

McDoweE Lt, A. N., Ass’t. Prof., Texas A. & M. 
College, Box 2983, College Station, Tex. 

tMcFappENn, Darracu H., Jr., Student, Colo. 
School of Mines, 615 13th St., Golden, Colo. 

McGEE, JouN E., Geophysical Supervisor, Gulf 
Res. & Dev. Co., Box 2100, Houston 1, Tex. 

McGueEE, Geo. C., Coordinator for aid to 
Greece & Turkey, Depariment of State, 2406 
Kalorama Rd., Washington 8, D. C. 

*McGrpBonEy, JAMES C., Computer, Rayflex 
Expl. Co., 6923 Snider Plaza, Dallas, Tex. 

McGrapy, DuprEE, Seismic Crew Supervisor, 
Western Geoph. Co., P. O. Box 693, Casper, 
Wyo. 

McGratH, P. B., Geologist, Richmond Expl. Co., 
Aptdo 93, Maracaibo, Venezuela, S. A. 

McGuckin, GLEN M., Owner, Reliable Geoph. 
Co., Box 450, Yoakum, Tex. 

McGuire, WM. H., Party Chief, Century Geoph. 
Corp., 215A 8th Ave. East, Calgary, Canada 

McKay, A. E., Ass’t. Chief Geophysicist, At- 
lantic Refg. Co., Geoph. Section, Box 2819, 
Dallas, Tex. 

McKEE, James B., Seismic Computer, Socony- 
Vacuum Oil Co. of Venezuela, Aptdo 246, 
Caracas, Venezuela, S. A. 

*McKEEvER, J. H., Jr., Geophysical Coordina- 
tor, Stanolind Oil & Gas Co., 336 8th Ave., 
West, Calgary, Alberta, Canada 

McKinsey, M. H., Seismograph Supervisor, 
Shell Oil Co., Inc., Box 1509, Midland, Tex. 

McLay, JAMEs H., Geophysicist, Venezuelan At- 
-% Refg Co., Aptdo 893, Caracas, Venezuela, 


McLemore, ETHEL W., Independent Research, 
3113 Westridge Ave., Ft. Worth, Tex. 
McLoap, KENNETH W., Engineer, Magnolia 
Pet. Co., 4026 Parkside Drive, Dallas 9, Tex. 
McManan, J. R., Jr., Seismic Party Chief, 
— Oil & Refg. Co., Box 676, Ballinger, 
ex. 


MEMBERSHIP LIST 


McMantis, L. B., Research Engr., Stanolind Oil 
& Gas Co., 3106 E. 26th Place, Tulsa 5, Okla. 

McManvs, Jack V., Field Engr., Geoph. Service, 
Inc., 4522 Abbott, Dallas, Tex. 

McMitan, Frep L., Jr., Physicist, Phillips 
aid Co., 1737 Cherokee Place, Bartlesville, 


McMILEn, Rapa E., Geophysical Supervisor, 
Phillips Venezuelan Oil Co., Aptdo 1031, 
Caracas, Venezuela, S. A. 

McMULLin, ErBert F., Geophysicist, Rayflex 
Expl. Co., 6923 Snider Plaza, Dallas, Tex. 

McMurry, Howarp, Geophysical Investigator, 
New Jersey Zinc Co., Research Div., Palmer- 
ton, Pa. 

McNALLy, P. M., Party Chief, Phillips Pet. Co., 
Box 393, Chickasha, Okla. 

McNatrt, E. M., Head of Geophysical Research, 
The Carter Oil Co., Box 801, Tulsa, Okla. 

McREYNOLDS, GREGG F., Development Engi- 
neer, Humble Oil & Refg. Co., 254 Humble 
Bldg., Houston, Tex. 

McREYNOLDs, OLIVER B., Jr., Party Chief, 
Texas Seismograph Co., P. O. Box 2069, 
Wichita Falls, Tex. 

*MEADE, GEO. N., Party Chief, Stanolind Oil & 
Gas Co., Box 40, Casper, Wyo. 

{MEADER, ROBERT W., Student, Colo. School of 
M: a Beta Theta Pi, 1701 Arapahoe, Golden, 
Colo. 

{MEapDOwW, HaRoLp, 2238 Roosevelt Ave., Apt. 
B, Berkeley 3, Calif. 

MEnuRINGER, A. P., Chief Computer, Amerada 
Pet. Corp., Box 2040, Tulsa 2, Okla. 

Menta, Aspvt K., Geologist, The Punjab Gov- 
ernment, P. O. Box 30, Quetta, Pakistan 

{Menta, P. E., Student, Colo. School of Mines, 
17-C Maganlal Nagar, Charni Road Junction, 
Bombay 7, India 

MEITZEN, JosEPH B., Geophysical Supervisor, 
Humble Oil & Refg. Co., 2316 American Bank 
Bldg., New Orleans 12, La. 

MELTON, BEN S., Hg. USAF, DCS/O (AFOAT- 
1), 10112 Pierce Drive, Silver Spring, Md. 
*MELTON, D. P., Lab. Technician, Rogers-Ray, 

Inc., 1023 Gardenia Drive, Houston 18, Tex. 

MENDENHALL, H. L., District Geophysicist, 
Phillips Pet. Co., Bartlesville, Okla. 

MENEFEE, JAMES C., Ass’t. Director of Geo- 
physics, Magnolia Pet. Co., P. O. Box goo, 
Dallas 1, Tex. 

MERCIER, VINCENT J., Mountain Iron & Supply 
Co., 714 4th Nat’l Bank Bldg., Wichita, Kans. 

Merritt, Wm. C., Chief Geophysicist, Creole 
Pet. Co., Exploration Dept., Aptdo 889, 
Caracas, Venezuela 

Meszaros, Ws. A., Party Manager, Gulf Res. & 
Dev. Co., P. O. Drawer 2038, Pittsburgh, Pa. 

fMett, Dennis R., Student, University of 
Toronto, c/o Western Geophysical Co., Party 
450, Athabasca, Alberta, Canada 

METzcGER, ADOLF, Chief Geologist & Geophysi- 
cist, Messrs Pargas Kalkbergs Aktiebolag, 
Pargas, Finland 











MEMBERSHIP LIST 361 


METZNER, LoypDE H., Ass’t. Chief Geologist, 
Signal Oil & Gas Co., Box 5840, Metropolitan 
Station, Los Angeles 55, Calif. 

*MICKEY, WENDELL V., Sr. Seismic Computer, 
Western Geophysical Co., 1102 1st Nat. Bank 
Bldg., Dallas 1, Tex. 

*Micaux, LEON, General Manager, Cie Generale 
de Geophysique, 48 Boulevard de Latour Mau- 
bourg, Paris VII, France 

tMrter, Ceci, C., Student, St. Louis Uni- 
versity, 2534 Calif. Ave., St. Louis 4, Mo. 

Miter, E. L., Jr., Ass’t. Prof. of Geological 
Engr., North Carolina State College, Box 5606, 
Raleigh, N. C. 

MILER, JAMES W., Research Engineer, Stano- 
lind Oil & Gas Co., 155 N. Columbia Pl., Tulsa 
4, Okla. 

*MILLER, JEFF E., Jr., Ass’t. District Geophysi- 
cal Supervisor, Seaboard Oil Co., Box 152, Mid- 
land, Tex. 

*MitteR, Lioyp C., Chief Engineer, American 
Ind. Oil Co., 111 Sutter St., San Francisco, 
Calif. 

Miter, Nasu H., Field Engr., United Geoph. 
Co., 822 Thompson Bldg., Tulsa, Okla. 

TMILLER, RICHARD, Student, Colo. School of 
Mines, P. O. Box 531, Golden, Colo. 

Miter, Rosert D., Geophysicist, Shell Oil Co., 
Inc., Box 2099, Houston, Tex. 

{MitteR, STEPHEN W., Student, Stanford Uni- 
versity, Box 2661, Stanford, Calif. 

MILLER, VINCENT, President, Expl. Service Co., 
Box 1289, Bartlesville, Okla. 

Mitet, Matcorm J., Seis. Party Chief, The 
Texas Co., Box 2332, Houston, Tex. 

MILLINGTON, JOHN W., Research Engineer, Sun 
Oil Co., 2237 Calder Ave., Beaumont, Tex. 

*MILLS, FRANK, Chief Computer, Century Geoph. 
Corp., 1333 N. Utica, Tulsa, Okla. 

Mitts, RoBert G., Party Chief, United Geo- 
physical Co., Box 275, Edmonton, Alberta, 
Canada 

MustTem, Mark N., Consulting Geophysicist, 
Okla. Oil Co., 3712 Purdue St., Dallas 5, Tex. 

Miron, A. A., Party Chief, Seismograph Service 
Corp., Box 1590, Tulsa 1, Okla. 

Mims, Rosert L., Graduate Student, University 
4 Texas, 908 Devereux St., Rt. 3, Jacksonville, 

ex. 

MinTON, J. P., Physicist, Magnolia Pet. Co., Box 
goo, Dallas, Tex. 

tMintrop, L., Prof. of Geophysics, University of 
Breslau, 22a Essen-Werden, Barkhovenalle 36, 
British Zone, Germany 

*MitcuHaM, F. M., Jr., Party Chief, Barnsdall 
Oil Co., 735 8th Ave. West, Calgary, Alberta, 
Canada 

MITCHELL, FIELDING L., Geophysical Dept., The 
Carter Oil Co., Box 801, Tulsa 2, Okla. 

MITCHELL, GEORGE, D., Jr., Vice President, Ad- 
vanced Expl. Co., 622 First Nat’l Bank Bldg., 
Houston 2, Tex. 

*MITCHELL, JAMES R., Computer-Interpreter, 


Cummins, Berger & Pishny, 1603 Commercial 
Standard Bldg., Ft. Worth, Tex. 

MITCHELL, WALTER R., Vice President, National 
ae Co., Inc., 8800 Lemmon Ave., Dallas, 

ex. 

Mix, A. E., Dist. Geologist, Ashland Oil & Refg. 
Co., 10074 Texas Ave., Shreveport, La. 

MOEDANO, G. H., Jefe de Geofisica, Secretaria de 
Recursas Hedraulicos, Carpio 93, Depto 8, 
Mexico, D. F. 

*Mo.inar, J. J., Sr. Computer, Aélantic Refg. 
Co., Box 2819, Dallas 1, Tex. 

MONKHOUSE, JOHN R., Lab. Supervisor, Rogers- 
Ray, Inc., 2908 Robinhood, Houston 5, Tex. 
MontTGoMERY, GEO. P., Jr., Seis. Party Chief, 
— Oil & Refg. Co., 3756 Darcus, Houston 

5, Tex. 

Montcomery, J. C., Chief Geologist, Indiola 
Oil Co., Box 2279, Houston, Tex. 

Moopy, HersBert H., Technical Supervisor, 
Rayflex Expl. Co., 6923 Snider Plaza, Dallas 5, 
Tex. 

Moopy, NEtson K., Jr , Party Chief, Seis Serv- 
ice Corp., 1015 Durham Ave., Calgary, Al- 
berta, Canada 

*Mooc, RicHarpD D., Computer, Geoph. Service, 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

Moon, JAKE, Observer, Geoph. Service, Inc., 
6000 Lemmon Ave., Dallas, Tex. 

tMooney, Donatp N., Student, The University 
of Tulsa, 1324 S. Indian, Tulsa 5, Okla. 

tMooney, Haroxp M.., Ass’t. Prof. of Geophys- 
ics, The University of Minnesota, School of 
Mines, Minneapolis, Minn. ; 

Moore, Artuor A., Jr., Div. Supervisor, Hum- 
ble Oil & Refg. Co., 104 North Jackson St., Al- 
buquerque, New Mex. 

Moore, CHartes M., Jr., Supervisor, Geoph. 
Service, Inc., 510-9th Ave. W., Calgary, Alta., 
Canada 

*Moorg, C. F., Jr:, Seismic Observer, Sohio Pet. 
Co., Box 1667, Shreveport, La. 

Moorg, D. B., Party Chief, Humble Oil & Refg. 
Co., 202 Humble Bldg., Houston 2, Tex. 

tMoorg, FreEp E., Student, St. Louis University, 
Inst. of Tech., 3621 Olive St., St. Louis, Mo. 

Moorg, F. A., Party Chief, Geoph. Service, Inc., 
6oco Lemmon Ave., Dallas 9, Tex. 

Moore, Homer C., President, Oil Expl., Inc., 
501 Oil Capitol Bldg., Tulsa, Okla. 

Moore, J. Hiram, Dist. Geologist, Fullerton Oil 
Co., Box 1424 Hobbs, N. M. 

Moore, JAMEs A., Chief Geologist, Union Sul- 
phur Co., Sulphur, La. 

Moore, JAMEs M., Party Chief, Taylor Expl. 
Co., 2118 Welch, Houston, Tex. 

tMoore, JAMEs R., Student, University of Hous- 
ton, 2704 Brazos St., Houston 6, Tex. 

tMoor:r, L. E., Student, The University of Tulsa, 
813 So. Indianapolis, Tulsa, Okla. 

Moore, Marion J., Dist. Geologist, Sunray Oil 
Corp., 1610 Milam Bldg., San Antonio 5, Tex. 

Moore, RosBert R., Party Chief, Geoph. Service, 
Inc., Box 150, Houma, La. 








iM 


sees 


wmrre e eee we 


362 MEMBERSHIP LIST 


Moore, W: L., Jr., Dist. Supervisor, Peity 

awe. Engr. Co., 1205 Hunt Bldg., Tulsa 3, 
a. 

Moorman, H. R., Chief Geophysicist, Socony- 
Vacuum Co. of Venezuela, Aptdo 246, Caracas, 
Venezuela, S. A. 

MoosE, DALE H., General Mgr., Schaeffer Geoph. 
Co., P. O. Box 2036, Shawnee, Okla. 

tMoran, JoserH R., Student, Calif. Inst., of 
Tech., Room 318, Mudd Lab., Pasadena, Calif. 

Moran, R. B., Jr., Sr. Electronic Engr., U.S.N.- 
O.T.S., Pasadena Research Lab., 3328 Martha 
Circle, Pasadena 8, Calif. 

*Moran, Ray O., Party Chief, Adlantic Refg. 
Co., Geoph. Sec., Box 2819, Dallas, Tex. 

MoREHEAD, JAcK N., Party Chief, Southern 
Geoph. Co., 308 Sinclair Bldg., Ft. Worth, Tex. 

More ttl, Caro, Geophysicist, Istituto Geofisico, 
Trieste, Italy 

MorGan, CHARLES G., Consulting Geologist, 
805 Mercantile Securities Bldg., Dallas, Tex. 

Morcan, WESLEY H., Party Chief, Independent 
Prospecting Co., gor Esperson Bldg., Houston, 
Tex. 

tMortey, L. W., Student, University of Toronto, 
87 Howland Ave., Toronto, Canada 

Morris, H. B., Interpreter, Stanolind Oil & Gas 
Co., 910 N. Ave. “‘A,”’ Bellaire, Tex. 

Morris, JAMES L., Chief of Exploration Dept., 
The Pure Oil Co., Box 2107, Ft. Worth, Tex. 

Morris, L. K., Vice President & Supervisor, 
eg Geoph. Co., 595 East Colo., Pasadena, 

alif. 

Morrison, Matcoum §S., Partner, Morrison & 
Peachee, 3411 21st St., Lubbock, Tex. 

Morse, Dwicut P., Ass’t. Party Megr., The 
Carter Oil Co., c/o Creole Pet. Corp., Aptdo 
1329, Caracas, Venezuela 

Mor Lock, FRANK O., Geophysicist, Gulf Res. & 
Dev. Co., P.O. Drawer 1290, Ft. Worth 1, Tex. 

Morton, ALFRED G., Computer, National 
Geoph. Co., 510 Adrienne St., Lafayette, La. 

MossMaN, R. W., Supervisor, Ses. Service Cor p., 
Box 1590, Tulsa, Okla. 

Mort-Smitu, L. M., Consultant, General Geoph. 
Co., Gulf Bldg., Houston, Tex. 

Movunce, W. D., Research Associate, Humble 
~ & Refg. Co., 256 Humble Bldg., Houston, 

ex. 

Mount, E. L., Seis. Supervisor, Continental Oil 
Co., Geoph. Division, Box 431, Midland, Tex. 

Mower, L. K., Area Geophysicist, Shell Oil Co., 
Inc., 5311 Institute Lane, Houston, Tex. 

*MovyNIHAN, CoRNELIUS S., Computer, Sun Oil 
Co., Box 1798, Denver 1, Colo. 

Mrosovsky, P., Chief Geophysicist, Cia des 
Petroles de Tunisic, 24 Avenue Stephen Pichon, 
Tunis, Tunisia 

Murrty, Gary, Ass’t. Chief Geophysical Re- 
search Div., Gulf Res. & Dev. Co., 1722 
Raithel St., Verona R 1, Pa. 

tMoutirmax, JAMEs A., Engineer, Schlumberger 
Well Survey Cor p., 682 Tucker St., Craig, Colo. 

Murray, Irvin B., JR., Geologic Observer, Seis. 
Service Corp., Box 963, Riverton, Wyo. 


TMurpuy, Wm. E., Student, Colo. School of 
Mines, to11 12th St., Golden, Colo. 

Murray, MATTHEW T., Corporation de Fomento 
DeChile, Oficina Tecnica, Casilla 26D, Punta 
Arenas, Chile 

MorrELL, JAMES T., Geophysicist, Gulf Res. & 
Dev. Co., Drawer 2100 ,Houston 1, Tex. 

*MUSGRAVE, ALBERT W., Seismologist, Mag- 
nolia Pet. Co., P. O. Box goo, Dallas, Tex. 

Muzzey, Davi S., Jr., Chief, Mine Division, 
Naval Ord. Lab., 3117 35th St. N.W., Washing- 
ton 16, D. C. 

Myers, CHARLES E., Marine Exploration'Co., 
3732 Westheimer, Houston, Tex. 

Myers, JOHN R., Geophysicist, Magnolia Co., 
220 W. 2nd St., Odessa, Tex. 

*Myers, M. D., Geological Scout, Stanolind Oil 
& Gas Co., 162 Ford Ave., Jackson, Miss. 

Myers, Ws. H., Supervisor, United Geoph. Co., 
Box 1310, Fairbanks, Alaska 


N 
Nauas, J. N., 3852 Florence Drive, Alexandria, 
Va 


NALLEY, LEONARD L., Research Engr., Western 
Geoph. Co., 833 W. Plum St., Compton 4, Calif. 

Napirr, T.S., President, Seismic Analysis, Inc., 
1153 W. Jefferson Blvd., Dallas 8, Tex. 

NarvarTE, P. E., Consulting Geophysicist, 
American Hospital & Life Bldg., San Antonio 
Sy REx 

NasH, CLEVE C., Jr., Ass’t. Prof. Elec. Engr., 
University of Illinois, 611 W. Oregon St., Ur- 
bana, IIl. 

NasH, JouN M., Geophysicist, Shell Oil Co., 2228 
South Florence Ave., Tulsa, Okla. 

Nasu, Paut E., Director Geophysical Explora- 
tion, Magnolia Pet. Co., P. O. Box goo, Dallas, 
Tex. 

*NasH, R.L., Jr., Party Chief, Marine Expl. Co., 
Box 1188, Houma, La. 

NEESE, U. FE., Vice President, Tidelands Expl. 
Co., 2626 Westheimer Road, Houston 6, Tex. 

Nerr, W. D., Chief Geophysicist, Pan American 
Geophysical Co., 325 Staley Bldg., Wichita 
Falls, Tex. 

NEGI, B. S., Geological Survey of India, 27 Chow- 
ringhee Road, Calcutta 13, India 

NEIBAUER, HERMAN, Party Chief, Gravity Meter 
Expl. Co., Box 652, Quincy, Washington 

tNEILL, CALVIN F., 2100 Willow Court, Golden, 
Colo. 

TNELSON, RoBeErt L., Student, Calif. Institute of 
Technology, Division of the Geological Sci- 
ences, Pasadena, Calif. 

*NELSON, Wm. P., Underwater Gravity Oper., 
Humble Oil & Refg. Co., Apt. 6, 1701 Lamar, 
Houston 3, Tex. 

Nery, Raymunpo, Geophysicist, Conselho Na- 
cional do Petroles, Av. Deodora 606, Belem, 
Para, Brazil 

NETTLETON, Lewis L., Partner, Gravity Meter 
Expl. Co., 1321 N. Esperson Bldg., Houston 2, 
Tex. 














MEMBERSHIP LIST 363 


NEUMANN, L. J., President, L. J. Neumann Co., 
943 Mellie Esperson Bldg., Houston 2, Tex. 
NEw, JAmEs R., Division Engr., Republic Expl. 

Co., Box 2208, Tulsa 1, Okla. 

Newsy, C. J., Geophysicist, Humble Oil & Refg. 
Co., 855 Humble Bldg., Houston, Tex. 

tNEWELL, JAMES W., Student, Colo. School of 
Mines, Kappa Sig House, Golden, Colo. 

NEWOQUIST, JOHN W., Party Chief, States Expl. 
Co., 204 8th Ave. S.E., Aberdeen, S. D. 

NEwTON, GEORGE R., Research Engr., Stanolind 
ie & Gas Co., 1724 E. 14th Place, Tulsa 4, 

oe 

NEwrTon, W. W., President, The Geotechnical 
Corp. of Del., Box 7166, Dallas 9, Tex. 

TNICHOLLS, CHARLES W., Student, LeHigh Uni- 
versity, 325 Washington Ave., Pitman, New 
Jersey 

Nicuots, E. T., Pet. Geologist, 212 Roberts 
Ave., Monroe, La. 

NicHots, J. B., Supervisor and Geophysicist, 
Rogers-Ray, Inc., 1845 Hollister Rd., Houston 
7, Tex. 

*Nicox, A. J., Party Chief, Geophysical Service, 
Inc., 1175 Bowness Rd., Calgary, Alberta, 
Canada 

NIsLE, RoBERT G., Physicist, Phillips Pet. Co., 
P. O. Box 583, Bartlesville, Okla. 

*NoBLE, Francis H., Seis. Recorder, The Sun 
Oil Co., 700 Warford, Wichita Falls, Tex. 

*Nocami, Henry H., Junior Computer, Aélantic 
Refg. Co., Box 2819, Dallas, Tex. 

Noonan, W. G., Jr., Electronic Engr., Technical 
Instrument Co., 2114 W. Main, Houston 6, 
Tex. 

*NORMAND, S. R., Geologist, Cummins, Berger & 
Pishny, 1602 Commercial Standard Ins. Bldg., 
Ft. Worth 2, Tex. 

Norris, CLARENCE G., Party Chief, Brown 
Geoph. Co., Box 6005, Houston 6, Tex. 

Nortucutt, W. C., 961 Forest St., Denver 7, 
Colo. 

NortTHROP, JosEPH W., Geol. Observer, The 
California Co., 404 Claiborne Ct., New Or- 
leans 21, La. 

Notiey, Wm. E., Ass’t. Gravity Meter Super- 
visor, Stanolind Oil & Gas Co., 710 W. Prairie 
Lea St., Lockhart, Tex. 

NuGENT, RopEericK M., Seis. Party Chief, 
Magnolia Pet. Co., Box goo, Dallas 1, Tex. 
NOVELLY, WALTER O., Seismologist, Republic 

Expl. Co., Box 2208, Tulsa, Okla. 

*Nutt, CHARLES H., Box 434, Woodville, Miss. 

Nutt, Wm. T., Computer, Humble Oil & Refg. 
Co., Room 202 Humble Bldg., Houston, Tex. 

TtNuTTLI, Orto W., Student, St. Louis University, 
5422 Finkman St., St. Louis 9, Mo. 


O 


*OaxkeEs, Ws. V., Sr. Computer, Western Geoph. 
Co., Box 163, Snyder, Tex. 

O’BoyLe, CHARLES C., Geologist, Frontier Refg. 
Co., Box 388, Golden, Colo. 

O’BRIEN, Decatur, Division Geophysicist, 


egies Oil & Refg. Co., Box 72, Woodville, 

ex. 

OpponE, Decio S., Chefe Engenheiro, Conselho 
Nacional de Petroleo, Rua Santa Amelia 35, 
(Matoso) Rio de Janeiro, Brazil 

OpeEN, A. J., Chief Office Computer, Socony- 
Vacuum Expl. Co., 905 Lancaster Bldg., Cal- 
gary, Alta., Canada 

ODENWELLER, KEITH H., Ass’t. Mgr., Seis. 
Service Corp. of Del., Aptdo 1488, Caracas, 
Venezuela, S. A. 

O’DonnNeELL, THomas J., Geophysicist, Gulf Res. 
& Dev. Co., 218 N. Craig St., Pittsburgh, Pa. 

OFFICER, HELENITA, 950 So. Raymond Ave., 
Pasadena 2, Calif. 

OcpEN, W. WESLEY, Geophysicist, The Shell Oil 
Co., Inc., Box 100, Calgary, Alberta, Canada 

*OcitviE, Wm. P., Geologist, The California 
Standard Co., 700 Lancaster Bldg., Calgary, 
Alberta, Canada 

*OHMAN, JOHN, Vice President and Chief Engr., 
Geovision Incorporated, 127 E. 73rd St., New 
York 21, N. Y. 

*OxsA, Donatp R., Computer, Aélantic Refg. 
Co., Box 2819, Dallas, Tex. 

OLIPHANT, CHARLES W., President, Oliphant 
Labs., Inc., 1905 Nat’l. Bank of Tulsa, Tulsa, 
Okla. 

*Otson, C. H., Computer, Hudson’s Bay Oil & 
Gas Co., 534A 8th Ave., West, Calgary, Alta., 
Canada 

Otson, OpELL C., Production Engr., Fred M. 
Manning, Inc., General Delivery, Antlers, 
Okla. 

Otson, RoBertT W., Chief Engr., Geoph. Service, 
Inc., 323 Circle Drive, Dallas 16, Tex. 

Otson, W. S., Supervising Geologist, The Texas 
Co., Room 2900, 135 E. 42nd St., New York 
¥7, N.Y. 

Opitz, E. E., Geophysicist, Magnolia Pet. Co., 
Box 308, Brady, Tex. 

tOpPLAND, Homer N., Student, Colo. School of 
Mines, 843 Superior St., South Haven, Mich. 

*Ortiz, THomas, Petroleos Mexicanos, Depto 
Exploracion, A. V. Juarez 95, Mexico City, 
13 ye 


*OsMOND, JOHN C., JR., Geologist, Humble Oil & 
Refg. Co., Box 804, Wichita Falls, Tex. 

OsTERHOUDT, WALTER J., Geophysicist, Geoph. 
Svc. Inc., 5728 Hood St., Houston 3, Tex. 

*OstREIM, R. N., Gravimeter Technician, 
Robert H. Ray Co., 2500 Bolsover, Houston 5, 
Tex. 

tOTTE, CAREL, Student, Calif. Institute of Tech., 
Div. of Geol. Sciences, Pasadena, Calif. 

Oupt, F. W., Exploration Manager, Shell Oil 
Co., Inc., Box 193, New Orleans 3, La. 

Owen, H. E., Research Engineer, The Carter Oil 
Co., Box 801, Tulsa, Okla. 

Owen, H. J., Geologist, Phillips Pet. Co., Box 
1729, Shreveport, La. 

OweEN, JouN E., Physicist, Geoph. Res. Corp., 
2607 N. Boston Pl., Tulsa, Okla. 

*Owrncs, B. F., Jr., Party Chief, National Geo- 





= 


farses .5 Fee 


ese ees 46 See 





364 


“agg Co., 8800 Lemmon Ave., Dallas 9, 

ex. 

OwnBy, Byron, Surveyor Computer, Adantic 
Refg. Co., Box 2819, Dallas 1, Tex. 

Ozman, Date, D., The Shell Oil Co., Box 1512, 
Pueblo, Colo. 


P 


*PappIson, Louis J., Dept. Manager, Sandia 
Laboratory, 911 Parkland Circle, Albuquerque, 
N. Mex. 

PacE, C. NEwron, Seismologist, Honolulu Oil 
Corp., Box 1391, Midland, Tex. 

PaGE, Joun S., Party Chief, Magnolia Pet. Co., 
Box 417, Snyder, Tex. 

*PALLISTER, A. E., Computer, United Geoph. Co., 
11306 65th St., Edmonton, Alta., Canada 

PatMER, Elton M., Geophysicist, Gulf Res. & 
Dev. Co., Box 2038, Pittsburgh 30, Pa. 

PALMER, JOHN C., Geophysicist, American Expl. 
Co., Box 555 S.L.I., LaFayette, La. 

PALMER, JOHN E., Jr., Research Geophysicist, 
bes Carter Oil Co., 3239 E. 4th St., Tulsa 4, 

a. 

PatmeR, Loyat D., Geophysicist, Supervisor, 

_ f Res. & Dev. Co., Box 2038, Pittsburgh 30, 
a. 

PaLMER, RoBert L., Exec. Vice President, 
McCollum Expl. Co., 1025 S. Shepherd, Hous- 
ton 19, Tex. 

Park, LEE, B., Division Geophysicist, Atlantic 
Refg. Co., 1205 W. Kentucky, Midland, Tex. 

*Park, NoEL R., Geologist, Standard Oil Co. of 
Texas, Box 538, Dallas, Tex. 

ParkER, G. A., Co-Ordinator, Barnsdall Oil Co., 
Box 2039, Tulsa 1, Okla. 

PARKER, JESSE G., Seismologist, The Shell Oil 
Co., Inc., Box 227, Buffalo, Wyo. 

PARKER, JOHN M., Geophysical Coordinator, 
Stanolind Oil & Gas Co., Box 40, Casper, Wyo. 

{ParKER, KENNETH L., Computer-Student, Re- 
search Expl. Inc., Bldg. 14, Apt. 7, University 
of Houston, Houston 4, Tex. 

ParkER, Lewis A., Treasurer, Indep. Expl. Co., 
1922 W. Gray, Houston 6, Tex. 

PARKER, RICHARD H., Partner, Southwestern In- 
dustrial Electronics Co., Box 13058, Houston 
19, Tex. 

ParxkuurstT, G. L., President, Oronite Chemical 
Co., 225 Bush St., San Francisco 20, Calif. 
*Parks, ROBERT R., Ass’t. Party Chief, Southern 
Geo ph. Co., 1617 Harrington Ave., Ft. Worth, 

Tex. 

Parr, JosePH O., Jr., Research Engr., Petty 
Labs., Inc., Box 2061, San Antonio, Tex. 

PartAIn, E. S., Drilling Contractor, 3421 Bron- 
son, Los Angeles 16, Calif. 

*PARTRIDGE, C. ROLAND, Seismograph Party 
Chief, Rio Bravo Oil Co., Lid., Box 669, Ed- 
monton, Alberta, Canada 

PARTRIDGE, JOHN F., Jr., Geologist, The Calif. 
Co., Box 837, Casper, Wyo. 

PASCHALL, JOHN P., Geologist, Te Ohio Oil Co., 
Box 3128, Houston, Tex. 


MEMBERSHIP LIST 


Pastay, L. C., Vice President, Marine Instru- 
ment Co., 4012 University Blvd., Dallas, Tex. 

TPaTEL, C. M., Student, Colo. School of Mines, 
Box 169, Golden, Colo. 

TPATERSON, Norman R., Student, University of 
Toronto, 160 St. George Street, Toronto, Ont., 
Canada 

PaTERSON, R. G., Production Engineer, Ca- 
nadian Western Natural Gas, Light, Heat & 
Power Co., 215 6th Ave. West, Calgary, Al- 
berta, Canada 

*PATERSON, WALTER D., Seismologist, Geo ph. 
Service, Inc., 7200 28th Ave., N.W., Seattle 7, 
Washington 

Patrick, Homer G., Chief of Seismic Section, 
a Oil & Refg. Co., Box 2180, Houston 1, 

ex. 

*PaTTERSON, A. R., Party Chief, United Geoph. 
Co., Inc., 822 Thompson Bldg., Tulsa, Okla. 
PATTERSON, HAROLD F., Party Chief, Stanolind 

Oil & Gas Co., 4810 Birchman, Ft. Worth, Tex. 

*Patton, C. E., Party Chief, National Geoph. 
Co., Inc., Box 391, Vernal, Utah 

{Patrerson, Wo. A., Student, Washington Uni- 
versity, Geological Dept., St. Louis, Mo. 

{PavuL, KENNETH W., Old North Road, Worth- 
ington, Mass. 

Paver, G. L., Director, Geoph. Surveys, Lid., 8 
Anmercosa House, Hollard Street, Johannes- 
burg, South Africa 

PAWLEY, Jutt1aN K., Geophysical Supervisor, 
Standard Oil Co. of Tex., Box 1249, Houston 1, 
Tex. 

Payne, C. W., Geophysicist, The Pure Oil 
Co., Box 671, Midland, Tex. 

Peacock, H. B., President, Geoph. Service, Inc., 
6000 Lemmon Ave., Dallas, Tex. 

*PEAcocK, ROBERT H., Seismograph Computer, 
The Superior Oil Co. of Calif., Box 317, Sweet- 
water, Tex. 

*PEARCE, WARREN N., Party Chief, United 
Geoph. Co., Field Party #21, General Delivery, 
Canadian, Tex. 

PEARSON, Harry, Seismologist, Caribbean Pet. 
Co., Aptdo 19, Maracaibo, Venezuela, S. A. 
PEARSON, S. G., Geophysicist, Canadian Gulf Oil 
Co., 5th Floor, Ins. Exchange Bldg., Calgary, 

Alta., Canada 

Peery, W. R., Party Chief, Westby Geoph. Corp., 
c/o Petroleos Mexicanos, Depto Exploracion, 
Tampico, Tamps, Mexico 

Pexeris, C. L., Weizmann Institute, Rehovath, 
Israel 

PELLILLO M. J., in charge of Dallas Laboratory, 
Seismic Engr. Co., 2830 Kendale Drive, Dallas, 
Tex. 

PENA, SaM M., Seismologist, Marine Expl. Co., 
3732 Westheimer Rd., Houston, Tex. 

*PENN, EpGAR R., Computer, Geoph. Service, 
ay Box 7045, Love Field Station, Dallas 9, 

ex. 

*PENNINGTON, WALLACE E., Observer, Amerada 
Pet. Co., Box 2040, Tulsa, Okla. 














MEMBERSHIP LIST 365 


Penny, Rosert T., Party Chief, Indep. Expl. 
Co., 115 S. 19th, Baton Rouge, La. 

*PENTECOST, CLAUDE D., Party Chief, Oi] Expl., 
Inc., 2735 14th St., Port Arthur, Tex. 

PentTz, Harotp H., Geophysicist, Aflas Expl. 
Co., 1108 West Broad St., Bethlehem, Fa. 

PEOPLES, J. A., JR., Chief of Compressional Lab., 
U.S. Army Material Command, 39, Edgewater 
Drive, Waltham 54, Mass. 

*Percy, C. G., Jr. Exploration Geophysicist, 
Humble Oil & Refg. Co., Box 522, Ozona, Tex. 

*PEREIRA, JOCELYN, Geologist, Oscar Weiss, 
Forest Oak, Wokingham, Berks, England 

Perkins, B., Jr., Geophysicist, Office of Naval 
Research, 517 N. Garfield, Arlington, Va. 

PERNELL, J. H., Partner, Seismic Engr. Co., 
4954 N.W. Highway, Dallas 9, Tex. 

PERRET, WM. R., Physicist, U. S. Waterways Ex- 
periment Station, Box 631, Vicksburg, Miss. 
PERRY, WAYNARD B., Geophysicist, Kingwood 

Oil. Co., 2916 N.W. 43rd St., Okla. City, Okla. 
PERRYMAN, JAMES D., Supervisor, Geotechnical 
Corp., Box 7166, Dallas 9, Tex. 
PETERS, JACK W., Chief Gravity Meter Com- 
— Magnolia Pet. Co., Box goo, Dallas 1, 
ex 


Peters, LEO J., Chief, Division of Geophysical 
Operations, Gulf Res. & Dev. Co., Box 2038, 
Pittsburgh 30, Pa. 

PETERSEN, HarwuF C., Supt. Land & Explora- 
tion Dept., Freeport Sulphur Co., 1804 Ameri- 
can Bank Bldg., New Orleans, La. 

PETERSON, EUGENE F., Jr., Chief Electronics 
Dept., Aero Service Corp., 236 E. Courtland 
St., Philadelphia 20, Pa. 

PETERSON, GLEN, Research & Dev. Engineer, 
Well Surveys, Inc., R. R. 10, 502 South 83 East 
Ave., Tulsa, Okla. 

PETERSON, Raymon A., Vice President, United 
Geoph. Co., 2279 Paloma St., Pasadena 7, 
Calif. 

PETERSON, V. A., Sinclair Wyoming Oil Co., 410 
Continental Oil Bldg., Denver, Colo. 

{PEtRocco, JouHn, Student, Colo. School of 
Mines, SAE House, Golden, Colo. 

*PETSCHEK, ALBERT G., Dept. of Physics, Uni- 
versity of Rochester, Rochester, N. Y. 

*Petsorr, GEORGE J., Jr., Geophysicist, Pet. 
enn Inc., 328 McBirney Bldg., Tulsa, 

Petty, DABNEY E., Vice President, Petty Geoph. 
Engr. Co., Box 2061, San Antonio, Tex. 

Petty, O. S., President, Petty Geoph. Engr. Co., 
Box 2061, San Antonio 6, Tex. 

Petty, VAN A., JR., Vice President, Petty Geoph. 
Engr. Co., Box 2061, San Antonio 6, Tex. 

PEzpDEK, Victor J., Geophysicist, Gulf Res. & 
Dev. Co., Box 2038, Pittsburgh, Pa. 

PFEFFER, WENDELL J., Field Supervisor, Creole 
yl Corp., Aptdo 889, Caracas, Venezuela, 


PHARES, Wayne A., Supervisor, United Geoph. 
Co., Inc., 735 8th Ave. W. Calgary, Allta., 
Canada 


PHEBUS, JAMES E., Chief Engineer, St. Louis 
Smelt. & Refg. Co., 404 Newberry, Frederick- 
town, Mo. 

PHILLIPS, ROBERT R., Honolulu Oil Corp., 405 
Deposit Guaranty Bank Bldg., Jackson, Miss. 

PIELEMEIER, E. A., Vice President and Treasurer 
United Geoph. Co., Inc., 595 E. Colo. St., Pasa- 
dena, Calif. 

Prety, R. G., Chief of Geophysics Section, Re- 
search Dept., Phillips Pet. Co., 504 Cherokee 
Ave., Bartlesville, Okla. 

Pirson, SYLVAIN V., Research Reservoir Engi- 
neer, Stanolind Oil & Gas Co., Tulsa, Okla. 

Pittman, C. V. A., Partner, Geochemical Surveys, 
3909 Miramar, Dallas, Tex. 

*PLtumMB, RoBerT E., Jr. Geophysicist, General 
ried Corp., 2914 Chester Lane, Bakersfield, 

alif. 

TPLUMLEE, Lean F., Republic Expl. Co., 709 
South Erie, Tulsa, Okla. 

*Piuta, JOSEPH S., Geologist, Standard Oil Com- 
pany of Texas, Box 1660, Midland, Tex. 

*Por, HERBERT, JR. Computer, Stanolind Oil & 
Gas Co., 1416 S. Gary Ave., Tulsa 4, Okla. 

{tPocue, Douetas M., Student, The University 
of Tulsa, 12143 S. Delaware, Tulsa, Okla. 

*PorrreR, O. A., Geophysical Observer, The 
California Co., 1818 Canal Bldg., New Or- 
leans, La. 

Potpin1, Epwarp M., Professor, Geophysics 
Dept., The University of Geneva, Geneva, 
Switzerland 

PoLiarRD, J. C., Partner, Robert H. Ray Co., Box 
6557, Houston 2, Tex. 

*Pomeroy, R. F., Geophysicist, Gulf Res. & Dev. 
Co., P. O. Drawer 2038, Pittsburgh 30, Pa. 
*PorTER, CARTER P., Vice President and General 
Manager, Coast Oil Corp., 6625 Vanderbilt, 

Dallas, Tex. 

PorTER, CHARLES W., District Geologist, Pa- 
cific Western Oil Corp., 105 Morgan Bldg., 
Bakersfield, Calif. 

Porter, Hucu, Jr., Seis. Party Chief, Sseimic 
Expl., Inc., General Delivery, Camrose, Alta., 
Canada 

Porter, JAMES C., Seismic Computer, Humble 
Oil & Refg. Co., Box 1600, Midland, Tex. 

Postma, GERRIT W., Geophysicist, Shell Oil Co., 
3737 Bellaire Blvd., Houston 5, Tex. 

PoTAPENKO, G., Associate Professor, The Cali- 
fornia Inst. of Tech., Pasadena 4, Calif. 

PouttErR, Tuos. C., Associate Director, Stanford 
Research Institute, Stanford, Calif. 

PoweELt, L. C., Geophysical Supervisor, The 
California Co., P. O. Box 780, Denver, Colo. 

PowELL, Paut B., Exploration Geophysicist, 
Humble Oil & Refg. Co., 2410 Robinhood St., 
Houston 5, Tex. 

tPowE 1, Wm. H., Jr., Student, North Carolina 
State College, Route 2, Clayton, N. C. 

*PoynTER, RoBERT N., Seis. Party Chief, 
Stanolind Oil & Gas Co., General Delivery, 
Spur, Tex. 

PrapE, Nat H., Seismologist, Shell Caribbean 








366 MEMBERSHIP LIST 


Pet. Co., Exploration Dept., Maracaibo, 
Venezuela, S. A. 

PRANGLIN, JOHN A., Logging Engineer, Hubert 
Guyod, 5314 Valerie, Bellaire, Tex 

Pratt, Ernest A, Geological Assistant, Slick 
Oil Co., Milam Bldg., San Antonio, Tex. 

Pratt, RoBert B., Supervisor, Petty Geoph. 
Engr. Co., Box 2061, San Antonio 6, Tex. 

tPratt, W. E., Director, Standard Oil Co. of 
New Jersey, Frijole Texas Route, Box 665, 
Carlsbad, New Mex. 

PRENDERGAST, JOSEPH B., Student, University 
of Toronto, 54 St. Andrews Gardens, Toronto, 
Canada 

Prescott, H. R., Chief Geophysicist, Continental 
Oil Co., 17th Floor, Sterling Bldg., Houston, 
Tex. 

PRESTINE, V. E., Supervisor, Western Geophysi- 
cal Co., 523 W. 6th, Los Angeles 14, Calif. 
{Preston, B. G., Computer, Seis. Service Corp., 

Box 1590, Tulsa, Okla. 

*PRETZER, DWAYNE L., Seismologist, Delia Ex- 
ploration Co., Inc., 418 East Pearl St., Jack- 
son, Miss. 

*Price, Justus V., Computer, Geoph. Service, 
Inc., Box 388, Kermit, Tex. 

Price, WILEY R., Jr., Geophysicist, General Pet. 
Corp., 43023 8th Ave., Los Angeles 43, Calif. 

*PROCTER, JOHN E., Computer Trainee, Im- 
perial Oil, Lid., 300 oth Ave., West, Calgary, 
Alberta, Canada 

tProctor, JouNn L., Student, The University of 
Texas, 1604 W. Lynn, Austin, Tex. 

*PROFFITT, JACK M., Party Chief, Geoph. Service, 
Inc., Box 823, Houma, La. 

Pucu, Wm. E., Sr. Research Engineer, Sezs. 
Service Corp., 941 East 37th Pl., Tulsa, Okla. 


Q 


QuaRLEs, MILLER W., Jr., Seismic Supervisor, 
United Geoph. Co., Inc., 619 N. Buckner Blvd., 
Dallas, Tex. 


R 


RABENSBURG, N. J., JR., Geologist, Standard Oil 
Co. of Texas, P.O. Box 1660, Midland, Tex. 
*RaBEY, W. N., Computer, Imperial Oil Co., 
2130 16A St., S.W., Calgary, Alta., Canada 
RABORN, SMILEY, JR., Field Supervisor, Mayes- 
<a Co., Room 305 Kennedy Bldg., Tulsa, 

a. 

TRacEK, Epwarp W., Sales Engineer, Acme 
cS ad Co., 19 Rector Street, New York 
6, N. Y. 

*RAINES, Ext, Chief Observer, Indep. Expl. Co., 
1922 W. Gray, Houston, Tex. 

*RAINEY, RICHARD H., Computer, Geoph. Service 
Inc., 6000 Lemmon Ave., Dallas, Tex. 

Rart, Davip A., Jr., Sr. Geophysicist, Anglo- 
Iranian Oil Co., Lid., Geophysical Dept., 
Masjid-1-Sulaiman, Via Abadan, South Iran 

*RALPH, PreRSON M., Computer, Geoph. Service, 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

*Ramaccionl, D., Geologist & Geophysicist, Di- 


reccion General Combustibles Solidos Minerales, 
Chilecito (Prov. Rioja), Rep. Argentina 

*RANDELL, JOHN T., JR., President and General 
Manager, Geo-Technical Dev. Co., Lid., Drawer 
402, Bourlamaque, P. Q., Canada 

*RANDLE, SAM, JR., Computer, Carr Geoph. Co., 
2110 Commerce Bldg., Houston 2, Tex. 

RANDOLPH, J. R., District Division, Shell Oil Co., 
Box 1861, Corpus Christi, Tex. 

Rank, C. T., Seismic Party Chief, Amerada 
Pet., Corp., Box 2040, Tulsa, Okla. 

*RANKIN, Wm. K., G/A Department, B.P.M., 
The Hague, Holland 

Ransom, J. H., Party Chief, Geoph. Service, Inc., 
6000 Lemmon Ave., Dallas, Tex. 

RANSONE, W. R., Managing Partner, Geochemi- 
e Surveys, 3806 Cedar Springs Road, Dallas, 

ex. 

RAMACHANDRA Rao, M. B., Geophysicist, Geo- 
logical Survey of India, 27, Chowinghee Road, 
Calcutta 13, India 

*Rasco, Wm. A., Computer, McCollum Expl. Co., 
1025 S. Shepherd Dr., Houston, Tex. 

Rasé, H. L., Jr., Geophysicist, Gulf Res & Dev. 
Co., Box 227, Sayre, Okla. 

TRATCLIFFE, JOHN H., Assistant Geophysicist, 
Dominion Gulf Co., 76 Glenview Ave., Toronto 
12, Ont., Canada 

RatuirFr, D. W., Seis. Interpreter, Stanolind Oil 
& Gas Co., Box 1654, Okla. City, Okla. 

RatuirF, Guy M., Geologist-Seismologist, Petty 
Geoph. Engr. Co., P. O. Drawer 2061, San 
Antonio, Tex. 

Ray, R. H., President, Robert H. Ray, Inc., 2500 
Bolsover Rd., Houston, Tex. 

REaGor, Epwarp C., Partner, Geochemical Sur- 
veys, 3806 Cedar Springs Rd., Dallas, Tex. 
*RECTOR, RICHARD S., Computer, Geoph. Service, 
Inc., 219 So. 4th St., Shelton, Washingtcn 
REED, CHARLES F., Manager Houston Office, 
Dow Chem. Co., 2205 Commerce Bldg., Hous- 

ton 2, Tex. 

REED, Davip E., Owner, Reed Magnetic Surveys, 
1316 E. 36th Pl., Tulsa 5, Okla. 

REED, GEorGE W., Foreign Coordinator, Seis. 
Serv. Corp., Box 1590, Tulsa, Okla. 

REED, Paut C., Seis. Party Manager, Gulf Res. & 
Dev. Co., Box 351, Snyder, Tex. 

REEL, C. E., Seismologist, The Superior Oil Co. 
of Calif., 930 Edison Bldg., Los Angeles 13, 
Calif. 


REES, WESLEY W., Gravity Party Chief, Mag- 
nolia Pet. Co., Box 415, Artesia, New Mex. 
REESE, JOHN R., Student, California Inst. of 
Tech., Athenaeum, 551 S. Hill Ave., Pasadena 
5, Calif. 

REEVES, JAMES R., Geophysicist, Lee Geoph. 
Expl. & Res. Corp., Box 632, Cisco, Tex. 

REEvES, W. A., Party Chief, National Geoph. 
Co., Inc., 8800 Lemmon Ave., Dallas, Tex. 

TReForD, Micwact S., Trinity College, Toronto, 
Ont., Canada 

REICHERT, H. C., Geologist, Gulf Refg Co., 213 
Pioneer Bldg., Lake Charles, La. 














MEMBERSHIP LIST 367 


Rew. A. C., Research Engineer, Stanolind Oil & 
Gas Co., 1718 S. Delaware P1., Tulsa, Okla. 

*REID, T. J., Geophysicist, Sets. Service, Lid., 47 
Downshire Road, Cregagh Road, Belfast, N. 
Ireland 

*REINGANS, GERALD A., Canadian Oil Tools, 
Inc., Box 715, Edmonton, Alta., Canada 

REISER, ROBERT G., Dev. Engineer, Gulf Res. & 
Dev. Co., Box 2038, Pittsburgh 30, Pa. 

*REIVERE, ROMAINE, Geophysicist, Shell Oil Co., 
Inc., Box 1861, Corpus Christi, Tex. 

RENDEN, Huco R., Computer, The Texas Co., 
615 1st Street, Bismarck, N. D. 

RENNER, Darwin S., Vice President, Geotronic 
Labs. Inc., 1314 Cedar Hill Ave., Dallas 8, Tex. 

RETTGER, ROBERT E., Geologist, Sun Oil Co., 
Box 2880, Dallas, Tex. 

Rey, Pepro, Head of the Exploration Dept., 
Vacimientos Petroliferos Fiscales, Depto. Ex- 
ploracion, 777 Diagonal Rogue Saenz Pena, 
Buenos Aires, Argentina, S. A. 

ReyNo.ps, F. F., President, Sets. Expl., Inc., 
1007 So. Shepherd Drive, Houston 19, Tex. 
*REYNOLDS, ROBERT D., Supervisor, Gravity 

Meter Expl. Co., Box 45, Ville Platte, La. 

*RHYMES, J. W., Computer, The Superior Oil Co., 
Box 324, Stettler, Alberta, Canada 

Rice, RoBert B., Sr. Physicist, Phillips Pet. Co., 
Research Bldg., Bartlesville, Okla. 

Ricuarps, L. J., Geophysical Supervisor, Hud- 
son’s Bay Oil & Gas Co., 534A 8th Ave., West, 
Calgary, Alberta, Canada 

Ricuarps, T. C., Geophysicist Adviser, Aus- 
tralasian Pet. Co., Lid., Port Moresby, New 
Guinea 

*RICHARDSON, J. W., Party Chief, Amerada Pet. 
Corp., Box 2040, Tulsa 2, Okla. 

RIcHERT, B. E., Research Computer, Sun Oil 
Co., 2420 Rusk St., Beaumont, Tex. 

RICKEL, WESLEY K., Party Chief, Amerada Pet. 
Corp., Box 2040, Tulsa 2, Okla. 

RIcKER, NorMAN, Sr. Research Physicist, The 
Carter Oil Co., 1718 E. 30th St., Tulsa, Okla. 

*Ricks, L. B., Engineer, Mene Grande Oil Co., 
Aptdo 234, Maracaibo, Venezuela, S. A. 

RIDDELL, C. E., Area Supervisor, United Geoph. 
Co., 595 E. Colo., Pasadena, Calif. 

Riess, Matcoim, Party Chief, The Carter Oil 
Co., Box 168, Falls City, Nebr. 

Riccs, R. J., Consulting Geologist, Stanolind Oil 
& Gas Co., Box 591, Tulsa, Okla. 

*RILEY, JAMES K., Party Chief, Cities Service Oil 
Co., Danciger Bldg., Ft. Worth, Tex. 

*Rim, HERBERT G., Seismologist, Geoph. Service, 
Inc., General Delivery, Houma, La. 

RitzMAnn, O. F., Physicist, Gulf Oil Co., 711 
14th St., N.W., Room 1200, Washington 5, 
By. 

*Rivers, Henry F., Jr., Computer, Independent 
Expl. Co., 901 Esperson Bldg., Houston, Tex. 

Roane, W. H., Geophysical Interpreter, Phillips 
Pet. Co., 1262 First Nat’] Bank Bldg., Okla. 
City 2, Okla. 

Roark, JAMES J., Research Engineer, The Carter 
Oil Co., 1218 So. Darlington, Tulsa 12, Okla. 


ROBERT, KEARNEY, 829 Hibernia Bank Bldg., 
New Orleans, La. 

Roserts, Francis A., Seis. Party Chief, The 
Carter Oil Co., Canton, Miss. 

RoBerts, Homer E., Seismologist, Petty Geo ph. 
Engr. Co., Box 2061, San Antonio 6, Tex. 

Rosperts, Lourn W., Chief Computer, Peity 
Geoph. Engr. Co., Box 2061, San Antonio 6, 
Tex. 

Roserts, P. E., Party Chief, Oil Expl., Inc., 501 
Oil Capitol Bldg., Tulsa, Okla. 

Roserts, R. D., Field Supervisor, Sohio Pet. Co., 
2306 Kingston Drive, Houston, Tex. 

*ROBERTSHAW, J., Technical Director, Geoph. 

Services, Lid., 30 Mountaire Court, Highfield 
a Kingsbury Green, London N.W. 9, Eng- 
lan 

ROBERTSON, FLORENCE, Ass’t. Prof. of Geophys- 
ics, St. Louis University, 4349 Forest Park 
Blvd., St. Louis 8, Mo. 

RosBertson, K. A., Supervisor, United Geoph. 
Co., 735 8th Ave., West, Calgary, Alberta, 
Canada 

*ROBERTSON, WYLYE P., JR., 10725 Dalerose, 
Inglewood, Calif. 

TtROBINSON, BEVERLY W., Student, The Uni- 
versity of Toronto, 263 Keewatin Ave., Toronto, 
Ont., Canada 

*ROBINSON, Epwin H., Party Chief, Advanced 
Expl. Co., 832 Ralphallen, Houston, Tex. 

*ROBINSON, GEO. W., Observer, Geotechnical 
Corp., Box 7166, Dallas 9, Tex. 

ROBINSON, JOHN L., JR., Geophysicist, Gulf Res. 
& Dev. Co., P. O. Drawer 2038, Pittsburgh, 
Fa. 

*ROBINSON, THOMAS E., Computer, Geotechnical 
Corp. of Dela., P. O. Box 7166, Dallas 9, Tex. 

Rosinson, W. B., Geophysicist, Gulf Res. & Dev. 
Co., Drawer 2038, Pittsburgh 30, Pa. 

tRosinson, Wo. J., Student, The University of 
Tulsa, 3801 E. 15th Ct., Apt. #68, Tulsa, Okla. 

Rocco, T., Chief Geophysicist, Societa Petrolifera 
Italiana, Borgo Ronchini 9, Parma, Italy 

TRODMELL, Roy W., Student, University of 
Toronto, 252 Roehampton Ave., Toronto 12, 
Ont., Canada 

*RoprIGuE, Louis G., Jr., Computer, Marine 
Expl. Co., 161 W. Oakridge Park, New Orleans 
20, La. 

Roemer, C. D., Geologist, Republic Expl. Co., 
3120 S. Boston Court, Tulsa, Okla. 

TROEVER, WILLIAM, Research Physicist, Shell 
Oil Co., 4138 Rice Boulevard, Houston, Tex. 

Rocers, AustTIN S., Research Engineer, North 
American Geoph. Co., 6506 Taggart St., Hous- 
ton, Tex. 

*RoGERS, GEORGE R., Geoph. Engineer, Phelps 
Dodge Corp., 1510 oth St., Douglas, Ariz. 

RoceErs, L. B., Seismic Computer, Humble Oil & 
Refg. Co., 202 Humble Bldg., Houston, Tex. 

*Rocers, Mitton H., with Barnsdall Oil Co., 
735 8th Ave., West, Calgary, Alberta, Canada 

RoGeErS, REvitt M., Party Chief, Carr Geoph. 
Co., 2110 Commerce Bldg., Houston 2, Tex. 






















































368 


RocErs, Sam D., President, Rogers-Ray, Inc., 
2500 Bolsover Rd., Houston 5, Tex. 

Rojas, A. G., Chief Geophysicist, Petroleos 
on Ramon Alcazar #6, Mexico City, 

TROLLER, JOHN C., Student, University of Utah, 
Bldg. 201, Ft. Douglas, Utah 

Rotiins, JAMES C., Interpreter, Frost Geoph. 
Corp., P. O. Box 58, Tulsa, Okla. 

ROLuins, J. F., Vice President, Rayflex Expl. Co., 
6923 Snider Plaza, Dallas 5, Tex. 

ROLSHAUSEN, F. W., Chief Paleontologist, Hum- 
ble Oil & Refg. Co., P.O. Box 2180, Houston 1, 
Tex: 

ROMBERG, FREDERICK E., Lab. Superintendent, 
LaCoste & Romberg, 3810 Speedway, Austin, 
Tex. 

RoMBERG, Marvin, with The Carter Oil Co., 
801, Tulsa, Okla. 

Romer, Leo N., Student, University of Utah, 
339 E. St., Salt Lake City, Utah 

*Roos, Lewis V., Party Chief, The Texas Co., 
Box 2332, Houston 1, Tex. 

Roper, WM. B., Gravity Supervisor, M agnolia 
Pet. Co., Box 900, Dallas 1, Tex. 

ROSAIRE, C. G., Sr., 2711 Westheimer Rd., 
Houston, Tex. 

RosairE, E. E., Consulting Geophysicist, Route 
7, Hillcrest at Northavan, Dallas, Tex. 

Rose, H. W., Geophysicist, The Sun Oil Co., 
P. O. Box 2880, Dallas 1, Tex. 

ROSENKRANS, R. R., Field Supervisor, Seis. 
Expl., Inc., 3439 Broadmoor Blvd., Shreve- 
port, La. 

Ross, CHARLES M., Seis. Party Chief, Amerada 
Pet. Corp., Box 2040, Tulsa 2, Okla. 

Ross, JOHN W., Field Supervisor, Frost Geophysi- 
cal Corp., 1724 So. Detroit, Tulsa, Okla. 

Ross, Ratpu B., Geophysical Supervisor, Gulf 
Res. & Dev. Co., 1304 So. Quebec, Tulsa 4, 
Okla. 

Rouse, JoHn T., Regional Geologist, Magnolia 
Pet. Co., Box goo, Dallas 1, Tex. 

Rowe, URAL A., Party Chief, General Geoph. Co., 
2514 Gulf Bldg., Houston 2, Tex. 

Roy, CHALMER J., Dept. of Geology, Iowa State 
College, Ames, Iowa 

RozLosnik, ANDRES, Chief Exploration Dept., 
Yacimientos Petroleos Fiscales, Cordoba 612, 6 
Pisa Departamento A, Buenos Aires, Argen- 
tina 

Rozsa, THEODORE, Sr. Seismologist, Shell Oil 
Co. of Canada, Lid., Box 100, Calgary, Alta., 
Canada 

RupopH, Pau J., Operations Manager, Petty 
Geoph. Engr. Co., Box 2061, San Antonio, Tex. 

*Rupo.pu, Wm. E., Jr., Party Chief, Socony- 
Vacuum Co., 1812 Carleton St., Ft. Worth, 
Tex. 

*Rucc, ALLEN M., Jr., Geophysicist, U. S. 
Coast & Geodetic Survey, 1966 No. Grand Oaks, 
Altadena, Calif. 

RuuHLEN, W. W., Permitman, Gulf Refg. Co., 
Center, Tex. 

RUMMERFIELD, B. F., Ass’t. Manager, Seis. 


Box 


MEMBERSHIP LIST 








Serv. Corp., Ave Juarez #95, Depto de Ex- 

ploracion Pemex, Mexico City, Mex. 

Rumsey, Paut T., Geophysicist, Portable Expl. 
Inc., 151 Thomas Jefferson, San Antonio, Tex. 

RUPERT, JAMES W., JR., Party Chief, Gulf Re- 
search and Dev. Co., Box 349, Riverton, Wyo. 

RUPNIK, JOHN J., Geophysicist, Sinclair-Prairie 
Oil Co., Box 521, Geol. Dept., Tulsa 2, Okla. 

Ruscu, PETER J., Party Chief, United Geoph. 
Co., Box 1832, Houston, Tex. 

RuskA, WALTER, President & General Manager, 
Ruska Inst. Corp., 3910 Driscoll St., Houston 
6, Tex. 

RusseEk, I. W., Seismologist, Magnolia Pet. Co., 
Box 908, Huntsville, Tex. 

RussELL, DAttas L., Party Chief, Geoph. Serv- 
ice, Inc., 6000 Lemmon Ave., Dallas 9, Tex. 
Rust, Cart F., Sr. Physicist, Magnolia Pet Co., 
= goo, Field Research Laboratories, Dallas, 

ex. 

Rust, W. M., Jr., Head of Geophysics Research, 
Humble Oil & Refg. Co., 257 Humble Bldg., 
Houston 1, Tex. 

RUTHERFORD, HOMER, Consulting Geologist, 
Box 94, Mt. Vernon, IIl. 

*RUTHERFORD, ROBBIE, Seis. Computer, Shell 
Oil Co., Inc., 2112 Colquitt, Houston, Tex. 

RUTLEDGE, RicHarD B., Division Geologist, 
Skelly Oil Co., 708 Skelly Bldg., Box 1650, 
Tulsa 2, Okla. 


Ss 


*SADLER, JOHN W., Box 1070 Houma, La. 
Sacoci, Hirmr F., Chief Geophysicist, Maden 
Tetkik ve Arama Enstitusu, Ankara ,Turkey 
St. CLarr, DONALD W., Geologist, Los Nietos ' 
Co., Box 1459, Midland, Tex. 

St. GERMAIN, R. J., Supervisor, Yegua Corp., 
5000 Laurel St., Bellaire, Tex. - 

{SALT, DoNnaLp J., Interpreter, Mining Geoph., 
Inc., 124 Albany Ave., Toronto, Ont., Canada 

SALVATORI, Henry, President, Western Geoph. 
Co., 523 West 6th St., Los Angeles 14, Calif. 

*SALYER, JAMES L., Computer, Petty Geoph. Engr. 
Co., 1807 3rd St., Brownwood, Tex. 

SAMFORD, Mack, Field Geologist, Humble & 
Refg. Co., Box 840, Wichita Falls, Tex. 

*SANDBERG, CLARENCE H., Geophysicist, U. S. 
eeeeeeet Survey, 3382 Herrier St., Oakland 2, 

alif. 

SANDERS, C. W., Consulting Geologist, 2413 
Colonial Parkway, Ft. Worth 4, Tex. 

*SANDUSKY, PAUL M., Party Chief, Geoph. Serv- 
ice, Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

*SANFORD, ROBERT E., Computer & Chief Map 
Draftsman, Geo-Technical Corp., Box 7166, 
Dallas, Tex. 

TSANLAV, F. M., Student, Colo. School of Mines, 
Box 68, Golden, Colo. 

SAPPINGTON, CHESTER, Vice President, General 
Geoph. Co., 2514 Gulf Bldg., Houston, Tex. 
SARGENT, D. M., Seismologist, Century Geoph. 
Corp., 9616 101A Ave., Edmonton, Alberta, 

Canada 














MEMBERSHIP LIST 


SARGENT, R. L., Owner, Raymond L. Sargent, 
Inc., 313 M. & M. Bldg., Houston 2, Tex. 

Sarcis, S. G., Supervisor of Raw Materials, 
Geneva Steel Co., 291 South 3rd East, Ameri- 
can Fork, Utah 

—_ James L., JR., 1919 Bissonnet, Houston 
5, Tex. 

SAUNDERS, L. W., President, Indep. Expl. Co., 
531 Calif. Ave., Bakersfield, Calif. 

SAUVE, NATHANIEL B., Chief Geophysicist, 
Standard Vacuum Pet. Mij., Soengei Gerong, 
Palembang, Sumatra, Indonesia 

SAVILLE, W. G., Sr. Partner, Gravity Meter Expl. 
Co., 1348 Mellie Esperson Bldg., Houston 2, 


Tex. 
hea CuartEs A., 556 S. Allegheny, Tulsa, 
‘ 

SCHAEFFER, HuGu C., President, er 
Geoph. Co., Federal Nat’l. Bank Bldg., 
Shawnee, Okla. 

SCHAFER, SIDNEY, Consulting Geophysicist, 2124 
Welch Ave., Houston, Tex. 

ScHARON, Harry L., Ass’t. Prof. of Geology & 
Geophysics, Washington University, St. Louis 
5, Mo. 

SCHAUBLE, CARLYLE G., Ass’t. Seismologist, 
Sinclair Oil & Refg. Co., Aptdo 1706, Caracas, 
Venezuela, S. A. 

ScHEMPF, Epwarp G., Vice President and Man- 
ager of Operations, United Geoph. Co., Inc., 
595 East Colo. St., Pasadena 1, Calif. 

ScHERB, IvaN V., Geologist, The Texas Co., 247 
Peck Drive, Beverly Hills, Calif. 

ScHERBATSKOY, S. A., Consulting Engineer, 
Wright Bldg., Tulsa, Okla. 

SCHIEBL, PETER P., Jr., Geophysicist, Texas Pet. 
Co., Aptdo 267, Caracas, Venezuela, S. A. 

ScHIFLETT, HuBERT L., Owner-Manager, States 
Expl. Co., Box 845, Sherman, Tex. 

SCHLEUSENER, ALFRED, Hannover, Germany, 
Ludwig Brunsster, 17 

SCHLUMBERGER, MARCEL, President, Compagnie 
Generale de Geophysique, 42 rue St. Dominique, 
Paris, France 

ScHLUNDT, HERBERT, Ass’t. Seismologist, Shell 
Oil Co., Box 720, Casper, Wyo. 

Scumipt, Henry, Fleet Superintendent, Indep. 
Expl. Co., 311 East Cowan Drive, Houston 7, 
Tex. 

ScumipT, Kart H., Jr., Owner, Pet. Service Co., 
Alamo Nat’! Bldg., San Antonio, Tex. 

Scumuck, R. H., Consultant, Humble Oil & 
Refg. Co., 202 Humble Bldg., Houston, Tex. 

*SCHNEIDER, JOHN J., JR., Seis. Party Chief, 
American Expl. Co. of Mexico, Box 243, Sli- 
dell, La. 

*SCHNEIDER, Louis E., Computer, The Atlantic 
Refg. Co., Box 54, Rankin, Tex. 

*SCHOELLHORN, HENRY, Observer, Seis. Service 
Corp. of Del., Caracas, Venezuela 

SCHOELLHORN, S. Wm., Party Chief, Westby 
Geoph. Corp., c/o Petroleos Mexicanos, Dept. 
Exploracion, Ave. Juarez 95, Mexico, D. F. 

ScHoFIELD, G. A., Party Chief, The Texas Co., 
Box 2332, Geoph. Division, Houston 1, Tex. 


369 


ScHoLt, Louis A., Jr., Manager Geoph. Division, 
The Texas Co., 1812 Banks, Houston 6, Tex. 
ScHOMBEL, LEONARD F., Seismologist, Shell Oil 

Co., Box 720, Casper, Wyo. 

SCHOUTEN, FRANKLIN H., Sr. Geologist, Stano- 
lind Oil & Gas Co., 336 8th Ave., West, Cal- 
gary, Alberta, Canada 

SCHRIEVER, WILLIAM, Director School of Engr. 
Physics, University of Okla., Norman, Okla. 

ScuHu tis, G. E., Party Chief, The Carter Oil Co., 
300 oth Ave., West, Calgary, Alberta, Canada 

SCHUMACHER, J. P., Sr. Partner, Gravity Meter 
= Co., 1348 Esperson Bldg., Houston 2, 

ex. 

{ScuwaB, RoBert, Computer, General Geoph. 
Co., 2514 Gulf Bldg., Houston, Tex. 

SCHWENNESEN, A. T., Geologist, Socony- 
Vacuum Oil Co., 62 Sharia Ibrahim Pasha, 
Cairo, Egypt 

Scott, CLARENCE B., Jr. Research Geophysicist, 
The Carter Oil Co., 2527 S. Evanston St., Tulsa 
5, Okla. 

Scott, D. L., PArty Manager, Gulf Res. & Dev. 
Co., Box T-261, Ozona, Tex. 

Scott, Davi H., Geophysical Supervisor, The 
Texas Co., Rm. 6, Kern Co. Land Bldg., 1700 
roth St., Bakersfield, Calif. 

{Scuppay, Epwin R., Student, Colo. School of 
Mines, 1202 19th St., Golden, Colo. 

SEAGER, O. A., Manager, Arabian American Oil 
Co., Dhahran, Saudi Arabia 

*SEALE, Rosert L., Technical Trainee, Gulf 
Res. & Dev. Co., 6013 Henderson, Austin, Tex. 

SeamMAN, L. O., Charge of Geophysical Dept., 
Sinclair-Prairie Oil Co., Box 521, Tulsa 2, 
Okla. 

SEARCY, FRANK, Dev. Geophysicist, Continental 
Oil Co., Geoph. Div., Ponca City, Okla. 

rw RosBeERtT J., 133 Ewing Rd., Leadville, 
Colo. 

*Sears, F. DEAN, Amerada Pet Corp., Box 603, 
Childress, Tex. 

*SEARS, HAROLD A., General Manager-President, 
Electro-Technical Labs., Box 6116, Houston 6, 
Tex. 

SEIFERT WESLEY H., Geophysical Supervisor, 
Magnolia Pet Co., Box 1828, Okla. City, Okla. 

{SEIGEL, Haroxtp O., Geophysicist, Newmont 
Mining Corp., Box 366, Jerome, Ariz. 

SEILER, GEORGE E., Party Chief, Geotechnical 
Corp., Box 7166, Dallas 9, Tex. 

*SELEM, A. M., with Seis. Service, Lid., Box 69, 
Basrah, Iraq 

Seuic, A. L., Consulting Geologist, 3101 Gulf 
Bldg., Houston 2, Tex. ; 

*SELLERS, CHARLES C., Jr., Party Mgr., Sohio 
Pet. Co., 23rd Floor, First Nat’l Bank Bldg., 
Okla. City, Okla. 

{SELMSER, CALBERT B., Geophysicist, Inter- 
national Nickle Co., 11238 St. Albert Rd., 
Edmonton, Alberta, Canada 

Serviss, Frep L., Prof. of Geology, Purdue 
University, LaFayette, Ind. 

SHACKELFORD, LEwis L., JR., 320 College St., 
Waxahachie, Tex. 










37° 


SHADE, NEvIN R., Chief Geophysicist, Gen. Pet. 
Corp., 1833 E. 7oth St., Los Angeles 1, Calif. 

SHAFER, RUSSELL E., Secretary & Treasurer, 
Cary Iron Works, Box 469, Opelousas, La. 

{SHALLER, ROBERT B., Geophysical Service Inc. 
Party #326, Athabasca, Alta., Canada 

*SHANNON, CHARLES A., Jr. Observer, Amerada 
Pet. Corp., Box 603, Childress, Tex. 

SHAPARD, CHARLES A., Credit Manager, Sears 
Roebuck & Co., 400 Crenshaw, Apt. 3, Mobile, 
Ala. 

SHarp, C. SHELDON, Geophysicist, Arabian 
American Oil Co., Dhahran, Saudi Arabia 

*SHARPE, J. M., Seis. Recorder, Shell Oil Co., 
Box 1861, Corpus Christi, Tex. 

SHARPE, JOSEPH A., Vice President, Frost Geo- 
physical Corp., Box 58, Tulsa 1, Okla. 

SHaw, HERMAN, Keeper of Dept. of Physics & 
Geophysics, The Science Museum, South 
Kensington, London SW7, Eng. 

SHEEHAN, JAMES B., Student, Colo. School of 
Mines, 817 15th St., Golden, Colo. 

SHEETS, Martin M., Chief Geologist, Produc- 
tion Maintenance Co., 1450 Mellie Esperson 
Bldg., Houston, Tex. 

SHEFFET, Davin, Director of Research, Western 
Geoph. Co., 1883 Corson St., Pasadena 8, Calif. 

SHELL, Horace E., Party Chief, The Superior 
Oil Co., 930 Edison Bldg., Los Angeles, Calif. 

*SHELTON, CEcIL F., Computer, Venezuelan 
Atlantic Refg. Co., Aptdo No. 893, Caracas, 
Venezuela, S. A. 

SHEPHERD, CuTH K., Party Chief, Continental 
Oil Co., Box 569, Lafayette, La. 

SHERAR, E. S., Chief Geophysicist, Tide Water 
Assoc. Oil Co., Box 1404, Houston 1, Tex. 

SHERAR, STUART, Oil Producer, 1307 Esperson 
Bldg., Houston 2, Tex. 

*SHETTLE, GEORGE O., Party Chief, Carr Geoph. 
Co., 2210 Commerce Bldg., Houston, Tex. 

SHIMEK, E. Jor, Partner, Geoph. Associates, Box 
6005, Houston 6, Tex. 

SHock, Lorenz I., District Supervisor, Nat’l 
Geoph. Co., Inc., Box 1131, Midland, Tex. 

SHOEMAKER, RICHARD W., Geologist, The Ohio 
Oil Co., Box 193, Bakersfield, Calif. 

SHOOK, Ear ey M., Ass’t. Manager Geophysical 
Lab., Magnolia Pet. Co., 227 W. Woodin Blvd., 
Dallas, Tex. 

tSHor, GEORGE, JR., Party Chief, Seismic Expl., 
Inc., 1007 S. Shepherd Drive, Houston 19, Tex. 

SHorE, Haron F., Secretary, Indep. Expl. Co., 
gor Esperson Bldg., Houston 2, Tex. 

SHortT, Don C., Party Chief, United Geoph. Co., 
Inc., 595 E. Colo. St., Pasadena 1, Calif. 

SHoup, GEorGE J., Party Chief, Western Geoph. 
Co., 1102 First Nat’] Bank Bldg., Dallas 1, Tex. 

*SHOUPE, Hat W., Chief Computer, National 
Geoph. Co., Box 46, Cisco, Tex. 

SHucarT, T. R., Geophysical Consultant, 1520 
Mercantile Securities Bldg., Dallas 1, Tex. 

S1BLEy, W. B., Research Engineer, Seis. Serv. 
Corp., 1314 S. Braden St., Tulsa 4, Okla. 

SIEGEL, FRANK, Seismic Interpreter, Sun Oil 
















































MEMBERSHIP LIST 


Co., 525A 7th Ave., West, Calgary, Alta., 
Canada : 

S1EGERT, A. J. F., Professor of Physics, North- 
western University, Evanston, Ill. 

{SIEGFRIED, RicHArD C., Student, Colo. School 
of Mines, S.P.E. House, Golden, Colo. 

*Sitva, WiLL, Acting Party Chief, The Texas 
Pet. Co., Aptdo. Nacional 877, Bogota, Colom- 
bia, S. A. 

SILVERMAN, DANIEL, Exploration Research 
Supervisor, Stanolind Oil & Gas Co., 3638 So. 
Wheeling St., Tulsa, Okla. 

*StmMons, Epwarp E., Jr., Engineer and Vice 
President, Fluid Log Corp., 455 S. Oakland 
Ave., Pasadena 5, Calif. 

*Srmpson, LEE, Party Chief, Southern Geoph. 
Co., 308 Sinclair Bldg., Ft. Worth, Tex. 

*Srus, SAM E., Geophysicist, American Republics 
Corp., 1812 Petroleum Bldg., Houston 2, Tex. 

Sisson, Harry H., Consulting Geologist & Geo- 
physicist, Box 6, Palacios, Tex. 

SKEELS, D. C., Geophysicist, Standard Oil Co. of 
N. J., 30 Rockefeller Plaza, New York 20, 
N. Y. 


SKLAR, Maurice, Geologist, Standard Oil Co. of 
Calif., Box 1200, Bakersfield, Calif. 

tStack, Howarp A., Student, The University of 
Toronto, 49 St. George St., Toronto, Ont., 
Canada 

SLICHTER, Louis B., Director Inst. of Geophy- 
sics, The University of Calif., Los Angeles 24, 
Calif. 

SLoAT, JoHN, Geophysicist Supervisor, Union 
Oil Co. of Calif., 1700 19th St., Bakersfield, 
Calif. 

Stotnick, M. M., Supervisor, Humble Oil & 
Refg. Co., Box 2180, Houston 1, Tex. 

SMALL, WALTER M., 531 8th Ave., West, Cal- 
gary, Alta., Canada 

SMILEY, W. G., Jr., Supervisor Seismic Dept., 
Sun Oil Co., Box 2880, Dallas, Tex. 

Situ, A. E., Geophysicist, Shell Oil Co., Inc., 
Box 2099, Houston 1, Tex. 

*SmiTH, A. H., Jr., Seismologist, Geoph. Service, 
Inc., 6000 Lemmon Ave., Dallas, Tex. 

7SmirH, A. R., Graduate Student and Field 
Engineer, The International Nickel Co. of 
Canada, Copper Cliff, Ont., Canada 

SmituH, AYLWIN L., Secretary, Indep. Expl. Co., 
got Esperson Bldg., Houston, Tex. 

SmitH, C. C., C. C. Smith Drilling Co., Box 325, 
Lubbock, Tex. 

*SmiTH, CHARLES W., Observer, Rayflex Expl. 
Co., 6923 Snider Plaza, Dallas 5, Tex. 

SmitH, Cyrit B., Division Geophysicist, Soho 
Pet. Co., 1300 Skirvin Tower, Okla. City, 
Okla. 

7SmitH, DARRELL E., Student, The University 
of Utah, 1002 Crandall Ave., Salt Lake City s, 
Utah 

SmitH, DELBERT F., Party Chief and Partner, 
Oklahoma Geophysical Company, 1912 N. 
Union Street, Shawnee, Okla. 

7SmitH, Dicx, Student, Colo. School of Mines, 














MEMBERSHIP LIST 371 


“- Cody Park Grocery, Route #3, Golden, 

Colo. 

SmitH, Douctas H., Geophysicist, Gulf. Res. 
& Dev. Co., 610 Calif. Ave., Oakmont, Pa. 

*SMITH, Francis E., Office Computer, Kerr- 
McGee Oil Ind., Inc., Okla. City 2, Okla. 

SMITH, FRANK B., Secretary-Treasurer, Republic 
Expl. Co., Box 2208, Tulsa, Okla. 

SMITH, FREDERICK A., Geoph. Supervisor, Sohio 
Pet. Co., 1973 W. Gray, Houston 19, Tex. 

SmitH, H. C., Field Supervisor, Seismic Expl. 
Inc., 1007 So. Shepherd Drive, Houston 10, 
Tex.” 

Situ, J. A., Geophysicist, Humble Oil & Refg. 
Co., Houston, Tex. 

*SmitH, J. K., Chief of Party, Setsmograph Ser- 
vice, Lid., 3a London Wall Bldgs., London, 
E.C.2, England 

SmitH, JAMEs A., Exploration Dept., Standard 
Oil Co., Box 1200, Bakersfield, Calif. 

*SMITH, MauricE G., Geologist, Bahrein Pet. 
Co., Lid., Bahrein Island, Persian Gulf 

SmitH, NEAL J., Supt. Geophysics Division, 
California Co., 1611 Socrates St., New Or- 
leans 20, La. 

SmitH, Noyes D., Laboratory Manager, Shell 
Expl. & Prod. Lab., 3737 Bellaire Blvd., Hous- 
ton 5, Tex. 

SmitH, R. E., Engineer, North American Avia- 
tion, 11702 Adenmore St., Downey, Calif. 

SmitH, RANDOLPH, Party Chief, Geotechnical 
Corp., Box 7166, Dallas 9, Tex. 

SmitH, Roy O., Supervisor, Robert H. Ray Co., 
326A 8th Ave. W., Calgary, Alberta, Canada 

*SMITH, Victor W., Computer, Western Geoph. 
Co., 1102 First Nat’] Bank Bldg., Dallas, Tex. 

SMITH, WARREN H., Computer, The Texas Co., 
Box 2332, c/o L. A. Scholl, Jr., Houston 1, 
T 


ex. 

SmitH, W. G., Geophysicist, Caribbean Pet. Corp. 
Aptdo 19, Maracaibo, Venezuela, S. A. 

*SMITHERMAN, LyNN A., Party Chief, Petty 
Geoph. Engr. Co., 334 Hermosa Drive West, 
San Antonio, Tex. 

SMiTHWIcK, H. B., Party Chief, Atlantic Refg. 
Co., Box 2819, Dallas 1, Tex. 

SmyrL, H. B., Seismologist, Petty Geoph. Engr. 
Co., Box 2061, San Antonio 6, Tex. 

SNEDDEN, Lorine B., Ass’t. Mgr. Geoph. Div’n., 
The Texas Co., 929 South Broadway, Los 
Angeles 15, Calif. 

Snow, ARTHUR L., Seismologist, Petty Geophysi- 
cal Engr. Co., 206 Chester, San Antonio, Tex. 

SOHLBERG, R. C., Geologist-Geophysicist, Rich- 
mond Expl. Co., Aptdo 93, Maracaibo, Vene- 
zuela, S. A. 

*SoLE, Lewis H., Party Chief, Geoph. Service, 
Inc., 6000 Lemmon, Dallas 9, Tex. 

Somers, GEO. B., Assoc. Prof. of Geology, The 
University of Houston, 4380 Wheeler Ave., 
Houston 4, Tex. 

SorcE, B. W., Vice President, United Geoph. Co., 
1065 Kendall Dr., San Gabriel, Calif. 

SorrELts, B. J., Supervisor, Natl Geoph. Co., 
8800 Lemmon Ave., Dallas 9, Tex. 


*Sorour, G. L., Electrical Engineer, 259 High- 
land Rd., Kensington, Johannesburg, S. 
Africa 

SoskE, Josuua L., Chief Geophysicist, Geoph. 
Engr. Corp., 1440 N. Los Robles Ave., Pasa- 
dena 6, Calif. 

*SOSNOWSKI, JERZY, Computer, Seismograph 
Service, Lid., 112 Hebdon Rd., London SW 
17, England 

SOUTHER, J. B., Geologist, Stanolind Oil & Gas 
Co., 151 Davis Court, San Antonio, Tex. 

*SOUTHGATE, Tom F., Chief Computer, Amerada 
Pet. Corp., Box 2040, Tulsa 2, Okla. 

*SPALDING, C. T., Computer, Rogers Ray Co., 
Inc., 2500 Bolsover, Box 6557, Houston, Tex. 

Sparks, Nett R., Seismologist, Stanolind Oil & 
Gas Co., 1940 S. Florence Place, Tulsa, Okla. 

TSPEARING, Epwin W., address unknown 

*SPECKELS, ARTHUR, W., Party Chief, Keystone 
Expl. Co., 2813 Westheimer Rd., Houston 6, 
Tex. 

Speirs, Geo. H., President, Seis. Serv. Corp. of 
Dela., Aptdo 1488, Caracas, Venezuela, S. A. 

SPENCER, J. S., Seismic Office Supervisor, Gen- 
eral Geoph. Co., 2514 Gulf Bldg., Houston 2, 
Tex. 

SPENCER, JESSE E., President, Mountain Geoph. 
Co., Box 2089, Casper, Wyo. 

SPENCER, LESLIE C., Dist. Geophysicist, The 
Atlantic Refg. Co., Box 520, Casper, Wyo. 

SPENCER, SAMUEL A., Party Chief, Phillips 
Pet. Co., Box 963, Houma, La. 

*SPICER, WILSON C., Operator, The Carter Oil 
Co., Box 1014, Texarkana, Ark. 

*SPITTEL, ROBERT J., JR., Chief Computer, 
United Geoph. Co., Inc., Box 1310, Fairbanks, 
Alaska 

*SpivEy, CALVIN J., Party Chief, Geoph. Service, 
Inc., Magnolia, Ark. 

*SPIVEY, SHERMAN R., Chief Computer, Geoph. 
Service, Inc., 6000 Lemmon Ave., Dallas 9, 
Tex. 

SPRAGUE, ROBERT L., Jr. Expl. Engr., Shell Oil 
Co., Inc., Box 193, New Orleans, La. 

*SPRINKLE, Don L., General Delivery, Dulce, 
New Mexico 

SPROULE, JoHN C., Division Geologist, Inter- 
national Pet. Co., 434 University Ave., To- 
ronto, Ont., Canada 

tSquires, Rosert H., Geophysicist, Sherritt 
Gordon Mines, Sherridon, Manitoba, Canada 

STACKLER, Wm., Geophysicist, (20b) Barbis- 
Harz Nr. 124, Germany, British Zone 

STAFFORD, C. J., Consulting Geologist & Geo- 
physicist, Box 232, Lusk, Wyo. 

*STANFIELD, J. W., Dallas Manager, Harrison 
Equipment Co., 6234 Peeler St., Dallas 9, Tex. 

StanTON, Austin N., Chief Engineer, Varo 
Mfg. Co., Box 638, Garland, Tex. 

STANTON-Ross, JOHN T., Seismic Computer, 
Seis. Serv. Corp., Box 1590, Tulsa, Okla. 

STAPLES, Guy W., Party Mgr., Gulf Res. & Dev. 
Co., 103 S. Grant Ave., Liberal, Kan. 

Starr, A. G., Geophysicist, Humble Oil & Refg. 
Co., Box 3247, Corpus Christi, Tex. 








372 MEMBERSHIP LIST 


STATHAM, Louris, President, Statham Labs., 
— Santa Monica Blvd., Beverly Hills, 

alif. 

STEARN, NoEt H., Vice President, W. C. Mc- 
Bride, Inc., 2101 Missouri Pacific Bldg., St. 
Louis, Mo. 

STEEL, D. M., Supervisor, Geotechnical Corp., 
Box 7166, Dallas 1, Tex. 

*STEELE, Dorotuy ANN, Geophysical Computer, 
Atlantic Refg. Co., Box 1346, Houston, Tex. 
STEELE, W. E., Jr., Geophysicist, 3416 Ella Lee 

Lane, Houston, Tex. 

STEENLAND, NEtsON C., Graduate Student, 
—- University, 1436 Vassar, Houston, 

ex. 

STEER, Mervyn D., Geophysicist, Australasian 
Pet. Co., Port Moresby, Papua, New Guinea 

StEHR, Raymonp A., Chief Geologist, Seaboard 
Oil Co., 1400 Continental Bldg., Dallas, Tex. 

STEINEKE, Max, Consulting Geologist, Arabian 
American Oil Co., Route 2, Box 884, Los 
Altos, Calif. 

STEPHENS, J. L., Party Chief, Geophysical Serv- 
ice, Inc., 6000 Lemmon Ave., Dallas 9, Tex. 

STEPHENS, T. V., Computer, Stanolind Oil & 
Gas Co., 3813 E. 11th Pl., Tulsa, Okla. 

{STEPHENSON, RUSSELL W., Student, University 
of Toronto, 24 Willcocks St., Toronto, Ont., 
Canada - 

STEWART, SIMEON B., Geophysicist, Sohio Pet. 
Co., 7431 Magnolia, Houston 12, Tex. 

Stick, JOHN C., Jr., Chief Electrical Engineer, 
Lane-Wells Co., 1003 No. Bushnell Ave., 
Alhambra, Calif. 

*STIMLER, SAUL, Engineer, Seis. Serv. Corp., 
Box 67, C.I. Station, Brooklyn 24, N. Y. 

STOMMEL, Harrison E., Instructor, Colo. School 
of Mines, Dept. of Geoph., Golden, Colo. 

STONE, GEORGE B., Geologist-Geophysicist, 
— Pet. Co., 1741 Albans Road, Houston, 

ex. 

STONEHAM, S. C., Geophysical Analyst, Stand- 
ard Oil Co. of Calif., 2325 Alturas Dr., Bakers- 
field, Calif. 

Stones, J. E., Supervising Seismologist, The 
7 Oil Co., 2211 Apco Tower, Okla. City, 


Storm, ALFRED E., Party Chief, Geoph. Service, 
Inc., c/o Arabian American Oil Co., Dhahran, 
Saudi Arabia 

STOTLER, THomas C., Computer (Gravity Meter 
Dept.), Stanolind Oil & Gas Co., 2641 E. 2nd 
St., Tulsa, Okla. 

*STousE, MAuvRICE J., JR., Jr. Exploration Geo- 
physicist, Humble Oil & Refg. Co., 202 Humble 
Bldg., Houston 1, Tex. 

STouTJESDIJK, P. S., Seismologist-Party Chief, 
Carribbean Pet. Co., Aptdo 19, Maracaibo, 
Venezuela, S. A 

STOVER, EpwaArp B., Jr., Geoph. Research Engr. 
Stanolind Oil & Gas Co., Box 591, Tulsa, Okla. 

STRACHAN, CLYDE G., Geologist, Gul f Oil Corp., 
Geological Dept., Box 661, Tulsa 5, Okla. 

STRALEY, H. W., Consulting Geologist & Geo- 


physicist, 1635 W. Wesley Road, N. W., At- 
lanta, Ga. 

STRANGE, Boots B., Supervisor, Western Geoph. 
Co., Box 596, Natchez, Miss. 

STRANGE, JOHN P., Research Engineer, Stanolind 
he Gas Co., 315 S. Darlington, Tulsa 4, 

STRANGE, O. A., Party Chief, Western Geoph. Co., 
Box 693, Casper, Wyo. 

STRANGMAN, W. E., Geophysicist, Union Oil Co. 
of Calif., 620 Crescent Road, Calgary, Alberta, 
Canada 

STRATTON, EVERETT F., Exploitation Manager, 
Schlumberger Well Survey Co., Box 2175, Hous- 
ton, Tex. 

{STRAYHORN, Tom R., Student, University of 
Okla., Box 163, Watonga, Okla. 

*STRONG, J. RANDOLPH, JR., Co-Owner, Pan 
American Geophysical Co., Staley Bldg., 
Wichita Falls, Tex. 

{StRozIER, RoBERT J., Student, The University 
of Okla., Cleveland House, Wilson Center, 
Norman, Okla. 

StRUTZEL, Lewis D., Party Chief, Robt. H. Ray 
Co., Lid., c/o Exploration Dept., Shell Car- 
ribbean, Aptdo 19, Maracaibo, Venezuela 

7Stuart, Davi J., Student, Pennsylvania State 
— 236 East Foster Ave., State College, 

a. 


STUBBE, GERHARD, 54 Finckensteinallee, Berlin, 
Lichterfelde-West, West Berlin, Germany 

STULKEN, Epcar J., Seismologist, Geoph. Serv- 
ice, Inc., 3708 Gillon Ave., Dallas, Tex. 

Stumpr, L. B., Seis. Party Chief, Shell Oil Co., 
Inc., 7035 Freret St., New Orleans, La. 

STURDEVANT, JOHN M., Consulting Geophysi- 
cist, 616 Crescent Blvd., Houma, La. 

Succs, Muxarp L., Field Superintendent, 
Magnetex Geoph. Co., 604 Burk Burnett Bldg., 
Ft. Worth 2, Tex. 

Succs, RoBert L., President, Offshore Naviga- 
a Inc., 3503 Fern Street, New Orleans 18, 

a. 

SUMMERS, GERALD C., Research Engineer, Mag- 
nolia Pet. Co., 1447 Fleming Ave., Dallas 16, 
Tex. 

*SUMNER, JOHN S., Ass’t. Geologist, Cleveland 
Cliffs Iron Co., Geology Dept. Ishpeming, 
Mich. 

SunptT, O. F., Pet. Attache, U. S. Dept. of State 
c/o American Embassy, Paris, France 

Swan, Birp G., Chief Geophysicist, Continental 
Oil Co., Geoph. Division, Ponca City, Okla. 

*SWANSON, JACK G., Computer, Rayflex Expl. 
Co., 3131 Lovers Lane, Dallas 5, Tex. 

Swartz, CHARLES A., Geophysicist, Union Oil 
_ of Calif., 1134 Commerce Bldg., Houston, 

ex. 

Swartz, J. H., Geophysicist in charge, Baltimore 
Unit, Section of Geophysics, U. S. Geological 
Survey, 203 Custom House, Baltimore 2, Md. 

SWEARINGEN, A. C., Party Chief-Gravity Meter, 
Stanolind Oil & Gas Co., Box 1654, Gravity 
Meter Dept., Okla. City, Okla. 








MEMBERSHIP LIST 373 


SwEET, Extiot, President, Sweet Geoph. Co., 334 
roth | Santa Monica, Calif. 

SWEET, R. doa President, North American Geoph. 
Co., 2627 Westheimer, Houston 6, Tex. 

SWENSON, Paut E., Party Chief, Geoph. Service, 
Inc., Box 617, Bakersfield, Calif. 

SwIrT, G1LBERT, Chief Engineer, Well Surveys, 
Inc., 11015 E. 12th, Tulsa 15, Okla. 

Swirt, L. M., Chief Engineer, Engineering 
Laboratories, Inc., c/o Stanford Research 
Institute, Stanford, Calif. 

Sworps, H. L., Geophysicist, Union Oil Co. of 
Calif., 700 W. Nobles, Midland, Tex. 

SYPE, Wm. R., Geologist, Stanolind Oil & Gas 
Ci. Box 1654, Okla. City, Okla. 


T 


Tattey, H. C., Party Chief, The Texas Co., 
Box 2332, Houston 1, Tex. 

TALLMAN, R. H., Gravity Meter Party Chief, 
Tropical Oil Co., c/o Creole Pet. Corp., 
Caracas, Venezuela, S. A. 

TARANGER, P. L., Manager, Societe Cherifienne 
Des Petroles, BP79, Rabat, French Morocco 

{TarBox, GEorGE E., Student, Colo. School of 
Mines, 1422 Washington Ave., Golden, Colo. 

TARRANT, LESLIE H., Geophysicist, Anglo- 
Iranian Oil Co., Lid., The Grange, Caunton, 
Nr. Newark, Notts, England 

TAYLOR, ALBERT, Geophysical Supervisor, Ame- 
rada Pet. Corp., Box 2040, Tulsa 2, Okla. 

TAYLOR, DeWitt E., Sr. Geologist, Shell Oil Co., 
122 Turquoise Ave., Balboa Is., Calif. 

TAYLOR, GARVIN L., Research Geologist, Stano- 
lind Oil & Gas Ce. 3116 So. Madison, Tulsa 
5, Okla. 

TAYLOR, JOHN E., Engineer, Ark. Natural Co’s., 
Box 1734, Shreveport, La. 

TAYLOR, JOSIAH, Seismologist, Shell Oil Co., 
Box 2099, Houston 1, Tex. 

?TayLor, Ronatp R., Geophysicist, Inter. 
Nickel Co. of Canada, Geology Dept., Copper 
Cliff, Ont., Canada 

TAYLOR, W. HL, Owner, Taylor Expl. Co., 2118 
Welch Ave., Houston 6, Tex. 

TEASLEY, SAMUEL A., Seismic Interpreter, 
Humble Oil & Refg. Co., 1206 Brentwood 
Drive, Corpus Christi, Tex. 

{TEEGARDEN, Tom, Student, The University of 
Tulsa, 2536 E. sth, Tulsa, ‘Okla. 

TEFFT, GERALD H., Geologist, Stanolind Oil & 
Gas Co., Box 660, Tyler, Tex. 

TELLINGTON, W. J., Seismologist-Party Chief, 
ge Geoph. Corp., 1333 North Utica, Tulsa, 

a. 

TEMPLETON, JAMES C., Managing Director, The 
Geoph. Prospecting Co., Lid., 39, Victoria 
“— Westminster, London, S.W.I., Eng- 
an 

*TERRASSON, Pau L., Geophysicist, Shell Oil 
Co., 804 Mesquite, Corpus Christi, Tex. 

TERRY, Metvin C., Research Geophysicist, 
Humble Oil & Refg. Co., Houston, Tex. 

TERRY, RussELt D., Party Chief ,Geoph. Serv- 
ice, Inc., Box 1249, Houston 1, Tex. 


*TEesAR, RoBERT M., Office Computer, The 
oe Oil Co., 1300 Apco Tower, Okla. City, 

TEUFEL, Vircit W., Supervisor, Geoph. Service, 
Inc., Box 1086, Houma, La 

TEXTER, JoHN W., Interpreter-Geophysicist, 
Gulf Res. & Dev. Co., Box 9027, Metarie 
Branch, New Orleans, La 

THACKSTON, WARREN C., JR., Seismic Computer, 
Humbe Oil & Refg. Co., 202 Humble Bldg., 
Houston 1, Tex. 

THAYER, J. M., Research Physicist, Well Sur- 
veys, Inc., 1338 E. 17th St., Tulsa 5, Okla. 
Tuomas, Dick L., Geophysicist, M. L. Randall, 

1528 Esperson Bldg., Houston, Tex. 

THoMAS, Eart, Party Chief, Geoph. Service, Inc., 
1705 W. 30th, Austin, Tex. 

Tuomas, J. W., Supervisor, Geoph. Service, Inc., 
Monte Himalya 1015, Lomas da Chapultepec, 
Mexico D. F. 

*Tuomas, RoBERT P., Apt. 4, 2410 F. St., Sacra- 
mento, Calif. 

Tuomas, Tuomas J., Field Supervisor, Gravity 
ro Barnsdall Oil Co., Box 2039, Tulsa, 


*THompson, GRADY, Manager, Thompson Pow- 
der Co., Inc., Box 505, Hobbs, New Mex. 

*THOMPSON, JAMES E., Seis. Computer, Sun Oil 
Co., Box 2880, Dallas 1, Tex. 

Tuompson, K. C., Div. Geophysical Supervisor, 
Sianolind Oil & Gas Co., Box 3092, Houston, 
Tex. 

Tuompson, R. R., Research Coordination En- 
gineer, Standard Oil Dev. Co., 15 West 51st 
St., New York, N. Y. 

THompson, RoBert P., Party Chief, Geoph. 
Service, Inc., 525 Hathaway Ave., Houston 
6, Tex. 

tTHompson, WizBvrR L., Jr., Student, Univer- 
_ Nd Okla., Box 132, Wilson Center, Norman, 


*THOMSEN, Cart J., Lab. & Mfg. Division, 
Comptroller, Geoph. Service, Inc., 5414 N.W. 
Hwy., Dallas, Tex. 

THOMSEN, ERIK, Seis. Interpreter, Stanolind Oil 
& Gas Co., Box 3092, Houston, Tex. 

TuomsEN, Harry L., Division Geologist, Shell 
po Co., Room 415 Denham Bldg., Denver 2, 
Colo. 

THORNBURGH, H. R., Regional Geophysicist, 
Shell Sr Co., Inc., 2310 Paloma St., Pasadena 
7, Ca 

TuRAtts, H. M., Chief Geophysicist, Sets. Serv. 
Corp., Box 1590, Tulsa 3 

Troop, Ws. H., Student, Colo. School oy 
Mines, 807 16th St., Golden, Colo. 

TwwWELL, E. M., jr. Seis. Operator. Socony- 
Vacuum Oil Co. of Colombia, Box 365, Sinton, 


Tex. 

*TILLEvUxX, H. O., Geologist, Southern Production 
Co., Box 102, Shreveport, ha. 

TILLEY, Ausra E., Electrical Engr., Phillips 
Pet. Co., 400 W. 3rd, Bartlesville, Okla. 

Topp, James H., Geologist, Calif. Co., 1818 
Canal Bldg., New Orleans, 12, La. 


PERE WA RARE AAD. Lube 








374 


¢Tomumnson, Epcar L., Student, Louisiana 
State University, Box 5750, Baton Rouge, La. 

TOMLINSON, JOHN B., Party Manager, Gulf 
Res. & Dev. Co., Box 167, Laurel, Miss. 

Tonkin, G. P., Ass’t. Geophysicist, Oscar Weiss, 
c/o Standard Bank of So. Africa, Commissioner 
St., Johannesburg, S. Africa 

TooMEY, EvuGENE J., Sr. Engineer, Geoph. 
Service, Inc., 6000 Lemmon Ave., Dallas 9, 
Tex. 

TOTTEN, STANLEY W., Geologist, The Calif. Co., 
P. O. Box 780, Denver, Colo. 

TOTTENHAM, W. M., Seis, Party chief, Magnolia 
Pet. Co., Box goo, Dallas, Tex. 

*TowLes, Henry C., Jr., Seis. Interpreter, 
Geotechnical Exploration, 9414 North Cliff 
Drive, Dallas 18, Tex. 

*Travis, Frep L., Party Chief, The Allantic 
Refg. Co., Geoph. Section, Box 2819, Dallas, 
Tex 


TREYBIG, B. H., Jr., Geophysical Supervisor, 
The Texas Co., Box 252, New Orleans 9, La. 

TRIBBEY, Roy J., Jr., Field Engineer, Socony- 
Vacuum Oil Co., 1301 Kirkwood, Austin, Tex. 

Tripp, R. M., Consulting Geophysicist, Trapelo 
Road, South Lincoln, Mass. 

TROMBLA, LYNN B., President, Central Expl. Co., 
516 Kerr-McGee Bldg., Okla. City 2, Okla. 
TRUNRUD, Roy W., Research, Sun Oil Co., Box 

2880, Dallas 1, Tex. 

{TROSETH, FRANK P., 1005 W. Texas, Midland, 
Tex. 

*TROSTLE, T. D., Computer, Geoph. Service, Inc., 
6000 Lemmon Ave., Dallas 9, Tex. 

TuckER, Bitt C., Seismologist, with P. E. Nar- 
varte, Consulting Geophysicist, 713 Frost 
Nat’l Bank Bldg., San Antonio 5, Tex. 

TucKER, MERRILL D., Seismograph Interpreter, 
Stanolind Oil & Gas Co., 735 8th Ave. West, 
Calgary, Alberta, Canada 

TuckER, Paut M., Ass’t. Chief Geologist, 
Tropical Oil Co , Bogota, Colombia 

Tucker, R H, Manager of Geophysics, Cities 
Service Oil Co , Bartlesville, Okla. 

TuckER, ROBERT L, Jr, Geophysicist, Taylor 
Expl Co, 2118 Welch, Houston, Tex. 

TURNER, DALE E, Ass’t to Chief Seismologist, 
The Superior Oil Co, 543 North Madison, 
Pasadena 4, Calif. 

TWARDOWSKI, CzESTAW, Party Chief, Sezsmo- 
graph Service, Lid., 110 Holland Rd., W. 14, 
London, England 

*T WINING, LAWRENCE E., Geophysicist, Socony- 
Vacuum Oil Co., Lid., Near East Div’n., 62 
Sharia Ibrahim Pasha, Cairo, Egypt 


U 


TUFFEN, ROBERT J., 100 Linsmore Cres, To- 
ronto, Ont., Canada 

Unric, LEonARD F., Geophysicist, Shell Oil Co., 
Inc., Box 1509, Midland, Tex. 

Urricu, Victor P., Geophysicist, NV. V. Ba- 
tafsche Pet. Mij., Dedelstraat 13, The Hague, 
the Netherlands 


MEMBERSHIP LIST 


UNGER, EARLE E., Owner-Operator, Unger Expl. 
Co., 302 E. Noble Ave., Midland, Tex. 

Upsuaw, R. W., Vice President, Marine Expl. 
Co., Inc., 423 Balter Bldg., New Orleans, La. 

*URBAN, Lioyp M., Party Manager, Indep. 
Expl. Co., 1922 W. Gray, Houston, Tex. 


Vv 


VaAcQuIER, VICTOR, with Sperry Gyroscope Co., 
Great Neck, Long Island, N. Y. 

VajK, Raout, Geophysicist, Standard Oil Co. 
(N. J.), Room 2150, 30 Rockefeller Plaza, 
New York 20, N. Y. 

*VALDER, CLAYTON S., JR., Computer, Stanolind 
Oil & Gas Co., General Delivery, Woodville, 
Miss. 

*VaLkus, JAMES W., Computer, Rayflex Expl. 
Co., 5903 McCommas Ave., Dallas 6, Tex. 
VALLAT, EUGENE H., District Geologist, The 
Ohio Oil Co., 88 Union Bldg., Calgary, Alta., 

Canada 

*VaN AUKEN, JOHN A., Seismologist, Marine 
—_ Co., 3732 Westheimer Road, Houston 6, 

ex. 

Van BEVEREN, O. F., Geophysical Supervisor, 
Standard Oil Co. of Calif., Box 1200, Bakers- 
field, Calif. 

Van CLEAVE, ROBERT F., District Seismic 
Supervisor, Aflantic Refg. Co., 1621 gth St., 
Lake Charles, La. 

*Van DER Harst, L., Chief Computer, Seis. 
Serv., Lid., 3a London Wall Buildings, London 
E.C.2 England 

VAN DER LINDEN, Emre J. P., Managing Direc- 
tor, Seis. Service Lid., 3a London Wall Bldgs., 
London, E.C.2, England 

*VAN DER Praats, H. J., Seismologist, Bataafsche 
Pet. Mij., Pladjoe, Sumatra, Indonesia 

VaN WEELDEN, A., Chief Geophysicist, V. V. 
de Bataafsche Pet. Mij., 30 Carel Van Bylandt- 
haan, The Hague, Holland 

VAN DER WEG, Kaas, Sr. Geophysicist, General 
Pet. Corp. of Calif., 242 West 12th., Casper, 
Wyo. 

Van MELLE, F. A., Research Seismologist, 
Shell Oil Co., 3721 Tangley, Houston 5, Tex. 

VAN ORDEN, KEENE C., Seis. Party Chief, Geo- 
physical Service, Inc., 1232 S. Indianapolis, 
Tulsa, Okla. 

Van RiEt, W. J., Adj. Engr., Dutch State Coal 
Mines, Central Laboratory, Geleen, The 
Netherlands 

* Van SICLEN, DEWITT C., Consulting Geologist, 
2508 Avenue K, Snyder, Tex. 

VAN STEENBERGH, S. K., Geophysical Supervisor 
Sinclair Prairie Oil Co., 9e1 Fair Bldg., Ft. 
Worth 2, Tex. 

*VAUGHAN, LESLIE LEE, Seis. Computer, Sohio 
Pet. Co., 23rd Fl., First Nat’l Bldg., Okla. 
City, Okla. 

VERNON, JESS, Geologist, Amerada Pet. Co., 
Box 2040, Tulsa 2, Okla. 

{Vmat, Francisco F., Student, Colo. School of 
Mines, Box 223, Golden, Colo. 














MEMBERSHIP LIST 375 


*VITERBO, VERNE D., Jr., Computer, Petty 
Geoph. Engr. Co., 1890 Blanchette St., Beau- 
mont, Tex. 

tVLASAK, FRANK E., Student, The University of 
Tulsa, 3220 East 4th Place, Tulsa, Okla. 

*VOEGELI, RICHARD A., JR., Computer, Sevs. 
Service, Inc., 2114 Denver Ave., Muskogee, 
Okla. 

VoELKER, H. L., Party Chief, Humble Oil & 
Refg. Co., Box 522, Ozona, Tex. 

Von Croy, STEFAN, Chief Geophysicist, Barns- 
dall Oil Co., Box 2039, Tulsa 2, Okla. 

VorHEIS, Byron, Dev. Engineer, Continental 
Oil Co., 1214 S. 6th, Ponca City, Okla. 

*Vos, H., Engineer, Seismograph Service, Lid., 
c/o K. Spoerri, Schwamendingenstr, 5, Zue- 
rich 50, Switzerland 

tVoukovitcn, Boris S., Student, Colo. Schocl 
of Mines, 1100 12th St., Golden, Colo. 

VREUGDE, L. M. H., Chief Gravity Interpreter, 
Shell Oil Co., 23 Shell Bldg., Houston, Tex. 

VREUGDE, T. L. J., Geophysicist, Royal Dutch 
Shell Oil Co., 2125 Quenby, Houston, Tex. 


Ww 


WappELL, V. H., Party Chief, Century Geoph. 
Corp., General Delivery, Glen Rose, Tex. 

tWacc, DonaLp M., Student, 178 Davenport 
Rd., Toronto, Ont., Canada 

WaGGoneER, J. W., Owner, Southern Oil Expl. 
Co., Box 1028, Houma, La. 

Waconer, GEO. E., Exploration Manager, The 
Carter Oil Co., Drawer 1739, Shreveport, La. 

Wand, Cart C., Graduate Student, The Univer- 
sity of Nebraska, Eustis, Nebraska 

WatczaAk, MICHAEL J., Consulting Geophysicist 
and Geologist, 1236 S. Elm, Casper, Wyo. 

*WALDREP, Ws. D., Chief Geophysical Drafts- 
man, Stanolind Oil & Gas Co., Box 1094, 
Tulsa, Okla. 

WALKER, J. E., District Geophysicist, The Shell 
Oil Co., Inc., Box 193, New Orleans 3, La. 
WALKER J. R., Head of Geophysical Dept., 

Ark. Fuel Oil Co., Box 1734, Shreveport, La. 

WALLACE, C. R., Ass’t. to Manager, Geophysical 
Div’n., The Texas Co., c/o L. A. Scholl, Jr., 
Box 2332, Houston 1, Tex. 

Wattace, F. R., Director and Party Chief, 
Advanced Expl. Co., Inc., 622 First Nat’l 
Bank Bldg., Houston, Tex. 

TWALLACE, JOHN J., Student, Colo. School of 
Mines, 1427 E. St., Golden, Colo. 

WALLER, JOHN A., Jr., Computer, Sun Oil Co., 
5426 Ridgedale St., Dallas, Tex. 

WALLING, DEAN, Exec. Vice President, Western 
er Co., 523 W. 6th, Los Angeles 14, 

alif. 

WALLING, F. R., Jr., Party Chief, Stanolind Oil 
& Gas Co., Box 31, McComb, Miss. 

WALLING, Ray W., Div. Seis. Supervisor, Stano- 
lind Oil & Gas Co., Box 3092, Houston, Tex. 

*WaLtis, THoMAS F., Jr., 114 Summer St., 
West Burlington, Iowa 

Watts, Ws. S., Division Geophysicist, Pacific 
Western Oil Corp., Lid., 107 Bank of Comm. 


Bidg., 8th Ave. & Center St., Calgary, Alta., 
Canada 

Watts, WM. E., Manager Geological Dept., 
Creole Pet. Corp., Aptdo 889, Caracas, Vene- 
zuela, S. A. 

TWALLNER, JACKIE D., Student, The University 
of Texas, Box 263, Kirbyville, Tex. 

*WaLts, R., Chief Geologist, Anglo-Ecuadorian 
Oilfields, Lid., Casilla 410, Guayaquil, Ecua- 
dor, S. A. 

Watsu, T. N., Engineer, Geoph. Service, Inc., 
6000 Lemmon Ave., Dallas 9, Tex. 

WALTER, Epwarp J., Ass’t. Director Seismologi- 
cal Observation and Assoc. Prof. of Math. 
John Carroll University, University Heights, 
Cleveland 18, Ohio 

TWALTER, JOHN P., Student, 209, Beech Ave., 
Toronto 8, Ont., Canada 

*Wa ters, C. G., Treasurer, The Geotechnical 
Corp., 3712 Haggar Drive, Box 7166, Dallas 9, 
Tex. 


WALTON, BriTAIn W., Secretary-Treasurer, 
Seis. Analysis, Inc., 115% W. Jefferson, Dallas, 
Tex. 

Watton, GEorGE, G., Party Chief, The Carter 
Oil Co., c/o International Pet. Co., Ltd., 
Talara, Peru, S. A. 

*Wa ton, J. I., Engineer, The Carter Oil Co., 
Exploration Dept., S.V.P.M., Soengei Gerong, 
Palembang, Sumatra, Indonesia 

*WaLTon, Paut L., Seismologist, Geophysicai 
Service, Inc., 6000 Lemmon Ave., Dallas, Tex. 

*Wanc, Kra-Kanc, Geologist, Louisiana Geo- 
logical Survey, L.S.U., Geology Bldg., Baton 
Rouge, La. 

WANTLAND, Dart, Geophysicist, U. S. Bureau 
of Reclamation, 727 Pearl Street, Denver, Colo. 

Warp, Dwicut E., Computer, The Carter Oil Co., 
Exploration Dept., S.V.P.M., Soengei Gerong, 
Sumatra, Indonesia 

tWarp, S. H., Student, The University of To- 
ronto, 2090 Garrard St. E., Toronto 13, Ont., 
Canada 

WARDELL, RicHArD H., Party Chief, Western 
Geophysical Co., 1102 First Nat’l. Bank Bldg., 
Dallas, Tex. 

Ware, W. E., Geologist, The Calif. Co., 1818 
Canal Bldg., New Orleans 12, La. 

Warner, D. F., Party Supervisor, Setsmograph 
Service Corp., Box 1590, Tulsa 1, Okla. 

*WARREN, Howarp B., Partner, Warren-Beck- 
man Core Drilling Co., 223 East 27th St., 
Tulsa, Okla. 

WarrEN, Kirpy J., Geophysicist, Sinclair 
Prairie Oil Co., 901 Fair Bldg., Ft. Worth, 
Tex. 

WarrEN, P. R., Geophysicist, Continental Oil 
Co., 3429 Rosedale, Dallas, Tex. 

WarrEN, R. P., Division Supervisor of Geo- 
physics, Humble Oil & Refg. Co., Box 1600, 
Midland, Tex. 

Warrick, THomas R., Geophysicist, Magnolia 
Pet. Co., Box goo, Dallas 1, Tex. 

WATERMAN, JOSEPH C., Geophysicist, Shell Oil 
Co., Inc., Box 999, Bakerstield, Calif. 





SRETBA LAA LAB 





376 MEMBERSHIP LIST 


*WATERMAN, Luctus W., Computer, Geophysical 
Service, Inc., 742 Randolph Street, c/o S.C.S., 
Naja, Calif. 

WarteErS, KENNETH H., Supervisor, Nat’ Geo- 
physical Co., 7618 Roper St., Dallas 9, Tex. 

*Watson, A. P., Party Chief, Seismograph 
Service Corp., Box 1590, Tulsa, Okla. 

Watson, GEO. R., Geophysicist, Gulf Res. & 
Dev. Co., Box 2038, Pittsburgh 30, Pa. 

*WatTSON, JAMES M., Ass’t. Computer, The Car- 
ter Oil Co., 1300 Apco Tower, Okla. City, 
Okla. 

*WatTson, RoBERT E., Jr., Geophysicist, Humble 
Oil & Refg. Co., 1504 Westbrook Dr., Apt. B., 
New Orleans, La. 

Watson, ROBERT J., Geophysical Consultant, 
The Carter Oil Co., 2641 E. 23rd, Tulsa, Okla. 

Wart, J. S., Research Specialist, Humble Oil & 
Refg. Co., 260 Humble Bldg., Houston, Tex. 

Watts, Evan, Party Chief, Magnolia Pet. Co., 
General Delivery, Brady, Tex. 

*WAYLAND, J. R., Geophysical Helper, Magnolia 
Pet. Co., 2522 Clarendon Drive, Dallas, Tex. 

WEATHERBURN, K. R., Geophysicist, The Shell 
Oil Co., Inc., 3737 Bellaire Blvd., Houston, 
Tex. 

WEATHERBY, B. B., Vice President, Amerada 
Pet. Corp., Box 2040, Tulsa 2, Okla. 

WEATHERBY, S. P., Consulting Geophysicist, 
3230 Austin, Corpus Christi, Tex. 

WEAVER, Paut, Chief Geophysicist, Gulf Oil 
Corp., 3443 Inwood Drive, Houston 19, Tex. 

WEBER, Davip M., Geophysicist, Gulf Res. & 
Dev. Co., Drawer 2038, Pittsburgh 30, Pa. 

WeEBsTER, Fetrx H., Geologist, Sun Oil Co., 
Brookhaven, Miss. 

WEEKES, Donatp F., Professor of Physics, 
A. & M. College of Texas, Drawer 1499, Col- 
lege Station, Tex. 

*WeEETH, CHARLES A., Computer, Humble Oil 
& Refg. Co., Box 840, Wichita Falls, Tex. 

*WEGENER, R. H., Geologist, The Calif. Co., 
1818 Canal Bldg., New Orleans 12, La. 

WEICHERT, Davp R., Field Supervisor, Century 
— Corp., 149 North College, Tulsa, 

a. 


WEICHERT, R. F., Jr., Chief Geophysicist, The 
Carter Oil Co., Box 801, Tulsa 2, Okla. 

WEINGARTNER, R. A., Sr. Geologist, Stanolind 
Oil & Gas Co., Box 3092, Houston, Tex. 

WEDNZIERL, Joun F., Consulting Geophysicist 
and Geologist, Lauratal, Riverside, Walker 
County, Tex. 

WEIsBRicH, R. A., Party Chief, Geotechnical 
Service Corp., Box 7166, Dallas, Tex. 

Weiss, Oscar, Consulting Geophysicist, 902 
S. A. Mutual Bldg., Commissioner St., Johan- 
nesburg, S. Africa 

*WEISSER, GORDON H., Computer, Imperial Oil 
Co., Lid., 2326 Morrison St., Calgary, Alberta, 
Canada 

Wetts, R. G., District Gravity Computer 
Humble Oil & Refg. Co., Box 4084, Albu- 
querque, New Mex. 


WELts, RoBERT J., Geophysicist, Richfield Oil 
Corps Box 147, Geoph. Dept., Bakersfield, 
alif. 


WELLs, W. M., Ass’t. Sales Manager, Engineer- 
ing Labs., Inc., 624 E. 4th St., Tulsa, Okla. 

WENz, GorDON M., Physicist, U. S. Navy Elec- 
tronics Lab., 4011 Atascadero Drive, San 
Diego 7, Calif. 

WERNER, STURE, Sveriges geologiska undersok- 
ning, Stockholm sc, Sweden 

WERT, Cart M., Seis. Party Manager, Gulf Res. 
& Dev. Co., Drawer 2038, Pittsburgh 30, Pa. 

*WESLEY, RicHarD H., Geological Engineer, 
9025 LaSalle Blvd., Detroit 6, Mich. 

West, Tuomas S., Geologist & Geophysicist, 
Blanco Oil Co. and Al. Buchanan, 2115 Alamo 
Nat’! Bldg., San Antonio, Tex. 

WestBy, G. H., President, Seis. Serv. Corp., 
Box 1590, Tulsa 1, Okla. 

*WESTGATE, CHRISTINE, Instructor, 4010 W. 
Davis, Dallas, Tex. 

WEstrRIck, EpMonD W., Agent, Dominion Gulf 
Oil Co., 203 Bay St., Toronto 1, Ont., Canada 

WETzEL, W. W., Technical Djrector, Minn. 
Mining & Mfg. Co., 725 Ridge St., St. Paul. 
Minn. 

*WuHALEY, WM. J., JR., Seis. Computer, Humble 
Oil & Refg. Co., Box 676, Ballinger, Tex. 

*WHATLEY, SAMUEL T., Seis, Computer, So- 
cony-Vacuum Oil Co. of Venezuela, 1020 S. 
Parkerson Ave., Crawley, La. 

*WHEELER, Epwin E., Computer, The Ailantic 
Refg. Co., Commerce, Tex. 

WHELAN, Mark T., Independent Geophysicist, 
1205 Las Lomas Road, Albuquerque, New 
Mex. 

WuiteE, GALE, Research Engineer, Geoph. Serv- 
ice, Inc., 6000 Lemmon Ave., Dallas, Tex. 
WuirtE, Girrorp E., Associate Director, Sta- 
tham Laboratories, 9328 Santa Monica Blvd., 

Beverly Hills, Calif. 

Wuire, H. P., Party Chief, Petty Geophysical 
Engr. Co., Box 2061, San Antonio, Tex. 

WuitE, Rex H., Seis. Supervisor, Magnolia 
Pet. Co., 417 Redell St., Garland, Tex. 

Wuite, S. A., Party Chief, Indep. Expl. Co., 233 
17th Ave. N.E., Calgary, Alberta, Canada 

WuiteE, W. H., Geologist, The Calif. Co., 1818 
Canal Bldg., New Orleans 12, La. 

WHITEHEAD, LorEN E., Superintendent Seismic 
— Continental Oil Co., Ponca City, 

*WuHITING, GERTRUDE, Chief Computer, Western 
Geoph. Co., 1102 First Nat’l Bank Bldg., 
Dallas 1, Tex. 

WuitLey, W. M., Party Chief, Nance Expl. Co., 
38, Canada Life Bldg., Calgary, Alberta, 
Canada 

Wuiron, H. F., President, Union Sulphur Co., 
33 Rector St., New York, N. Y. 

Wuirsitt, C. D., Supervisor, Petty Geoph. Engr. 
Co., Box 169, DeRidder, La. 

*WuitT, RayBurn H., Observer and Computer, 
Western Geoph. Co., Box 693, Casper, Wyo. 














MEMBERSHIP LIST 377 


Wuorton, L. P., Research Supervisor, Adlantic 
Refg. Co., Box 2819, Dallas 1, Tex. 

*WIANCKO, EUGENE, United Geoph. Co., Box 
1310, Fairbanks, Alaska 

*WICKERHAM, Maurice D., Party Manager, 
- i Res. & Dev. Co., Box 2038 Pittsburgh, 


‘ 
Wwess, Mosss B., Geophysicist, Stanolind Oil 
& Gas Co., 131 E. 26th St., Tulsa 5, Okla. 
*WreR, JoE R., Pet. Engineer, Trans-Gulf Dev., 

Inc., Box 124, Opelousas, La. 

WIGBELS, FRANK B., Geophysicist, Gulf Res. & 
Dev. Co., Drawer 2028, Pittsburgh 30, Pa. 
*WiLBER, RoscoE, C., Jr., Party Chief, Indep. 
a Co., 901 Esperson Bldg., Houston 2, 

ex. 

Witcox, STANLEY W., Consulting Engineer, 
Seis. Serv. Corp. of Venezuela, Aptdo 1488, 
Caracas, Venezuela, S. A. 

*Witcoxon, RoBertT B., Geologic Observer, 
Standard Oil Co. of Texas, Box 392, Lamesa, 


Tex. 

Wiey, W. B., Seis. Party Manager, Gulf Res. 
& Dev. Co., 158 Ridgewood Drive, Metairie, 
New Orleans, La. 

tWitkaT, ALBERT O., Student, Washington 
oo 3715 Humphrey St., St. Louis 16, 

0 


*WILKINSON, ALBERT L., Seismologist, Petty 
Geoph. Engr. Co., Box 651, Casper, Wyo. 

*WILKINSON, RosBertT P., Ass’t. Geophysicist, 
Anglo-Bahamian Pet. Co., Lid., 48, Stocklake, 
Aylesbury, Bucks., England 

Wittiams, C. E., Party Chief, Sun Oil Co., 
Seismograph Dept., Beaumont, Tex. 

WittiaMs, CHarLEs C., Party Chief, Part Owner, 
Seis. Engr. Co., 6111 Maple Ave., Dallas, Tex. 

*WitiiaMs, DEXTER E., United Geophysical Co., 
595 E. Colo. St., Pasadena, Calif. 

Wuttams, E. D., Consulting Seismologist, Box 
468, Lander, Wyo. 
Wuttams, Fioyp J., Seismologist, Geoph. Serv- 
ice, Inc., 6000 Lemmon Ave., Dallas 9, Tex. 
tWiurams, Frank E., Jr., Jr. Computer, 
Stanolind Oil & Gas Co., Box 104, Carlsbad, 
New Mex. 

WittiaMs, P. S., Chief of Research, The Carter 
Oil Co., 3016 S. Madison, Tulsa 5, Okla. 

Wittiams, RICHARD, Supervisor, Century Geoph. 
Corp., 1333 North Utica, Tulsa, Okla. 

*WILLIAMSON, LONNIE C., Instrument Tech- 
nician, Indep. Expl. Co , 1922 W. Gray, Hous- 
ton, Tex 

*Wiuicis, Wm. A., Chief Computer, Western 
—_ Co., 523 West 6th, Los Angeles 14, 


*Witus, Davin G., Computer, United Geoph. 
Co., Inc., #1 Carter Ave., Sierra Madre, Calif. 
Wiis, FLoyp, Jr., Engr., Naval Ord. Lab., 
9414 Colesville Rd., Silver Spring, Md. 
*WiLtis, Howarp A., Ass’t. Party Chief, Stano- 
lind Oil & Gas Co., Box 991, Stamford, Tex. 
WILLISTON, SAMUEL H., Vice President in charge 
of Operations, Cordero Mining Co. and Horse 


Heaven Mines, Inc., 702-4 Mechanics Inst. 
Bldg., 57 Post St., San Francisco 4, Calif. 
tWrttneR, Cart A., Computer, Stanolind Oil & 

Gas Co., Box 548, Littlefield, Tex. 

Wison, CiypE H., Mining Engineer, Inter- 
national Geoph. Co., 1727 Westerly Terrace, 
Los Angeles 26, Calif. 

Wuson, E. E., Seismologist, Rogers-Ray, Inc., 
2500 Bolsover Rd., Houston, Tex. 

*Witson, James E., Jr., Division Geologist, 
Shell Oil Co., Inc., 965 First Nat’] Bank Bldg., 
Okla. City, Okla. 

Witson, JaMEs M., Party Chief, Magnolia Pet. 
Co., Box 949, Mt. Pleasant, Tex. 

Witson, James N., Party Chief, Sets. Serv. 
Corp., Box 1590, Tulsa, Okla. 

Witson, James T., Ass’t. Prof. The University 
of aes Dept. of Geology, Ann Arbor, 
Mich. 

Wrtson, Joun H., Vice President, Indep. Expl. 
Co., 1411 Electric Bldg., Ft. Worth 2, Tex. 
{Witson, Joun H. II, Student, Colo. School of 
Mines, 7921 White Settlement Road, Ft. 

Worth, Tex. 

Witson, Ricwarp M., Geologist, Ohio Oil Co., 
Box 1129, Shreveport, La. 

*Wison, Wu H, Seis. Computer, Stanolind 
Oil & Gas Co , Room 908, Milam Bldg , Hous- 
ton, Tex 

tWuson, Wm T, Student, The University of 
Toronto, 273 Silverthorne Ave , Toronto, Ont., 
Canada 

Winrrey, D B, Supervisor, Petty Geoph. Engr. 
Co., Box 651, Casper, Wyo. 

WINGETT, RaymMonp O., Geophysicist, Union 
= Co. of Calif., 5119 La Branch, Houston, 

ex. 

Winker, B. O., Chief Geophysicist, Standard 
Vacuum Oil Co., 26 Broadway, Room 1564 
New York 4, N. Y. 

*Winn, Bitty, Chief Computer, National Geoph. 
Co., 8800 Lemmon Ave., Dallas 9, Tex. 

Winn, Cayton N., Computer and Secretary 
to Head of Geophysical Dept., Amerada Pet. 
Corp., Box 2040, Tulsa 2, Okla. 

WinnEK, J. R., President, Dayton Expl. Co., 
600 E. 4th, Tulsa, Okla. 

*WINSTANLEY, OLIVER B., Observer, Setsmo- 
graph Service, Lid., 3a London Wall Bldg. 
London E.C.2, England 

Winter, A. B., Division Radioactivity Engineer, 
Lane-Wells Co., Box 1407, Houston, Tex. 

WINTER, GEORGE W., Party Chief, Indep. Expl. 
Co., 901 Esperson Bldg., Houston, Tex. 

Winter, Nites B., Division Manager, Atlantic 
Refg. Co., 905 West Michigan Ave., Midland, 
Tex 


WINTERHALTER, ALFRED, Research Engineer, 
Sun Oil Co., 1545 Franklin, Beaumont, Tex. 

*Wise, Henry F., Computer, United Geoph. Co., 
Seismos 61, Viliavicencio, Colombia 

*Wisr, Ricwarp A., Field Crew Computer, 
Socony-Vacuum Oil Co. of Venezuela, 1900 
19th St., Golden, Colo. 





REAR WA DANAL AN 8-435. 






wd & 





378 


WISSEMANN, HILMER J., Engineer, Geophysical 
Service, Inc., 415 Sunset Ave., Dallas 8, Tex. 

*WopricH, FRANK W., Purchasing Agent, Geo- 
physical Service, Inc., 6000 Lemmon Ave., 
Dallas, Tex. 

TWoKER, LEonarp A., Student, St. Louis Uni- 
versity, Box 709, Yoakum, Tex. 

Wo tr, ALEXANDER, Consultant, 2518 Huldy 
St., Houston 19, Tex. 

Wotrr, Dean J., Chief Geophysicist, Kerr- 
McGee Oil Indus., Inc., 500 Kerr-McGee 
Bldg., Okla. City, Okla. 

TWOLIKOWSKI, ANDREW, Student, Colo. School 
of Mines, 2215 Ford Street, Golden, Colo. 

Woop, ARTHUR B., Geophysicist, Cia de Pe- 
troleo Shell de Colombia, Aptdo Nac 114, 
Bogota, Colombia 

tWoop, Carrot A., Student, Calo. School of 
Mines, 965 1st Nat’l Bldg., Okla. City, Okla. 

WoopBurN, JAMES E., Sr. Supervisor, Seismo- 
graph Service, Lid., Box 69, Basrah, Iraq 

WooprvurF, CHARLES R., Party Chief, Shell Oil 
Co., Inc., Box 720, Casper, Wyo. 

Woops, A. G., Civil Engineer, The Texas Co., 
1138 Alexander, Houston 8, Tex. 

Woops, J. P., Geophysicist, Adlantic Refg. Co , 
3629 Cragmont, Dallas, Tex. 

TWoops, MELvILLE E., Lecturer in Physics, 
McMaster University, 147 Wentworth St. N., 
Hamilton, Ont., Canada 

Woops, RosBert E., Geophysicist, Gen. Pet. 
Corp., 1199 Calaveras St., Altadena, Calif. 

WoopwarbD, RicHARD H., Research Fellow, 
Harvard University, 46 Prospect St., Belmont 
78, Mass. 

TWoopwarD, Tuomas C., Graduate Student, 
Colo. School of Mines, A.T.O. House, Golden, 
Colo. 

WooOLLARD, GEORGE P., Associate Professor, 
University of Wisconsin, Dept. of Geology, 
Madison, Wis. 

Woo .tey, Ws. C., Seismic Interpreter, Mag- 
nolia Pet. Co., Box goo, Dallas, Tex. 

WooLson, JOHN R., Party Chief, United Geoph. 
Co., Box 1310, Fairbanks, Alaska 

WorDEN, Sam, President, Houston Technical 
Lab., 2424 Branard at Argonne, Houston, Tex. 

tWorZzEL, JOHN L., Student, Columbia Univer- 
sity, 222 Schermerhorn Hall, Columbia Uni- 
versity, New York 27, N. Y. 

Wricut, J. D., Seismologist, Petty Geoph. Engr. 
Co., Drawer 2061, San Antonio 6, Tex. 

WricuTt, Ray H., Party Chief, Geophysical 
Service, Inc., 510-9th Ave., West, Calgary, 
Alberta, Canada 

TWUENSCHEL, P. C., Graduate Student, Colum- 
bia University, 433 E. 25th St., Erie, Pa. 

Wyckorr, RALPH V., Chief, Geophysical Res. 
& Dev. Division, Gulf Res. & Dev. Co., Box 
2038, Pittsburgh 30, Pa. 

WyrosEK, S. M., Party Leader, Anglo-Iranian 


MEMBERSHIP LIST 


Oil Co , c/o D’Arcy Expl. Co., P. O. Box 1, 
Southwell, Notts., England 


z 


+Yaur, Raymonp R., address unknown 

*YaTEs, CAL, Computer, /ndep. Expl. Co., 1411 
Electric Bldg., Ft. Worth 2, Tex. 

TYazict, E., School of Graduate Studies, Toronto, 
Canada 

Yeates, F. L., Party Chief, Indep. Expl. Co., 
gor Esperson Bldg., Houston 2, Tex. 

YOKUBAITIS, ALEXANDER C., Geophysicist, Pan- 
American Production Co., 1248 Mellie Esper- 
son Bldg., Houston, Tex. 

Yost, W. J., Research Associate, Magnolia Pet. 
Co., 4023 Parkside Drive, Dallas 9, Tex. 

*Younc, T. E., Seismologist, Shell Oil Co., Inc., 
Box 149, Elk City, Okla. 

*YounGc, WILBUR H., Jr., Geologist and Pe- 
troleum Engineer, Empire Gas & Fuel Co., 
Wellsville, N. Y. 

*YinciL, Sutui1, Geophysicist, M.7.A. Ensti- 
tusu, J. E. P. Grubu, Ankara, Turkey 


Z 


ZAGST, EDWARD, F., Party Chief, Setsmic Exfl., 
Inc., 2911 Gulf Bldg., Houston 2, Tex. 

*ZARUDZKI, E. K. F., Computer, Sezs. Service, 
Lid., 3a London Wall Bldgs., London E.C.2, 
England 

Zavoico, Basit B., Consulting Pet. Geologist 
and Engineer, City Nat’] Bank Bldg., Hous- 
ton, Tex. 

ZAZVORKA, JERRY JR., Research Geophysicist, 
Humble Oil & Refg. Co., 334 Primrose Dr., 
Corpus Christi, Tex. 

*ZEBAL, GEO. P., Geologist, The California Co., 
1818 Canal Bldg., New Orleans 12, La. 

Zenor, H. M., Consulting Geophysicist, Box 
7415, Houston 8, Tex. 

ZIEGLER, JAMES K., Sr. Geophysicist, Century 
Geoph. Corp., 614 25th Ave., N. W., Calgary, 
Alberta, Canada 

{ZiEvE, Rosert L., Student, The University of 
Utah, Kamas, Utah 

*ZIMMERLY, RICHARD F., Geophysical Com- 
puter, The Texas Co., Box 69, Edmonton, 
Alberta, Canada 

ZIMERMAN, SAM, with The Carter Oil Co., Box 
120, Denver, Colo. 

ZIMMERMAN, C. C., Manager, Keystone Expl. 
Co., 2813 Westheimer Rd., Houston, Tex. 

ZIRBEL, N. N., Supervisor, Indep. Expl. Co., 
gor Esperson Bldg., Houston 2, Tex. 

*ZONGKER, Ray C., JR., Research Engr., Stano- 
lind Oil & Gas Co., 212 S. Wheeling Ave., 
Tulsa 4, Okla. 

ZWIEBEL, GEORGE H., Jr., Party Chief, Na- 
tional Geoph. Co., 8800 Lemmon Ave., Dallas 
9, Tex. 











MEMBERSHIP LIST 


379 


MEMBERSHIP LIST BY GEOGRAPHICAL LOCATIONS 


ALABAMA 


Mobile 
Shapard, C. A. 


ARIZONA 


Douglas 
Allen, William Jr. 
Rogers, George R. 


Jerome 
Baldwin, Robert W. 
Collett, L. S. 
Hunter, K. E. 
Seigel, H. O. 
Tuscon 


Heinrichs, W. E. Jr. 
Hubbard, Bela 


ARKANSAS 


Booneville 
Ferguson, Joe L. 
Fayetteville 
Damon, Paul E. 
Magnolia 
Loring, Ralph C. 
Spivey, Calvin J. 
Texarkana 
Spicer, Wilson C. 


CALIFORNIA 


Alhambra 
Lynch, Jack 
Stick, John C. Jr. 
Altadena 
Beresford, Robert 
Rugg, Allen M. Jr. 
Woods, Robert E. 
Arcadia 
Denson, M. E. Jr. 
Garber, Allen J. Jr. 
Bakersfield 
Booth, William N. 
Clement, Paul F. 
Cortright, William D. 
Dunham, Robert W. 
Dunlap, Robert C. Jr. 
Dyk, Robert 
Ellsworth, T. P. 
Hale, John D. 
Malarin, Lawrence F. 
Mathews, John W. 
Plumb, Robert E. 
Porter, Charles W. 
Saunders, L. W. 
Scott, D. H. 
Shoemaker, Richard W. 
Sklar, Maurice 
Sloat, John 
Smith, J. A. 
Stoneham, §&. C. 


UNITED STATES 


Swenson, Paul E. 

Van Beveren, F. 

Waterman, Jos. C. 

Wells, Robert J. 
Balboa Island 

Taylor, DeWitt E. 
Belmont 

Cronin, Eugene J. 
Berkeley 

Byerly, Perry 

Meadow, Harold 
Beverly Hills 

Scherb, Ivan V. 

Statham, Louis 

White, Gifford E. 
Burbank 

Gayman, W. H. 
Carlsbad 

Knox, William A. 
Coalinga 

Lea, N. J. 
Compton 

Countis, Thomas J. 

Nalley, Leonard L. 
Culver City 

Arceneau, J. E. 
Darwin 

Coolbaugh, D. F. 
Downey 

Smith, R. Ellis 
Fresno 

Locke, James W. 
Glendale 

Haber, A. F. 

Lockwood, R. Bruce 
Huntington Park 

Agee, F. H. 
Inglewood 


Robertson, Wylye P. 


LaHabra 
Aydenoglu, Mustafa 
Batchelder, Dean E. 
Leggett, J. Ridgely 
Long Beach 
Cohick, Kenneth S. 
Los Altos 
Steineke, Max 
Los Angeles 
Bauer, Robert W. 
Bengtson, C. A. 
Boccalery, M. A. 
Bohrer, Samuel 
Born, Milton C. 
Bruyers, Richard N. 
Bryan, Francis G. 
Cox, Harris 
Davis, Donald M. 
Emanuel, Vincent 
English, Walter A. 
Erickson, E. L. 


Hoylman, H. Wayne 
Hudson, Joe B. 
Ittner, Frank 
Jackson, James G. 
Jakosky, J. J. 
Jakosky, John J. Jr. 
Kempsky, Phillip J. 
Ledingham, Glen W. 
Lund, Floyd T. 
Maroney, Thomas 
Matjasic, W. L. 
McCloskey, Downs 
Metzner, Loyde H. 
Partain, E. S. 
Prestine, V. E. 
Price, Wiley R. Jr. 
Reel, Cecil E. 
Salvatori, Henry 
Shade, N. R. 
Shell, H. F. 
Slighter, Louis B. 
Snedden, L. B. 
Walling, Dean 
Willigis, William A. 
Wilson, Clyde H. 
Menlo Park 
Miller, Stephen W. 
Napa 
Waterman, Lucius W. 
North Hollywood 
Bertolet, Edward C. 
Galeski, Robert B. 
Oakland 
Gaby, Phil P. 
Sandberg, Clarence H. 
Oildale 
Drennan, William A. 
Orcutt 
McCullough, J. J. 


Pasadena 
Andrews, K. E. 
Benioff, Hugo 


Bevier, George M. 
Braun, Theodore H. 
Dehlinger, Peter 
Denning, Wayne H. 
DeWitte, L. 

Dix, ©. H. 

Ergin, Kazim 
Faessler, C. Walter 
Fuller, O. K. Jr. 
Gutenberg, Beno 
Harding, Maynard W. 
Heppner, James P. 
Hoover, Herbert Jr. 
Kramer, F. S. 
Moran, Joseph R. 
Moran, R. B. Jr. 
Morris, Lawrence K. 
Nelson, Robert L. 


RRRR WA RA WAR LAD teed be 


oS 








380 


Officer, Helen V. 
Otte, Carel 


Peterson, Raymond A. 


Pielemeier, E. A. 
Potapenko, G. 
Reese, John R. 
Riddell, C. E. 
Schempf, Edward G. 
Sheffet, David 
Short, Don C. 
Soske, Joshua L. 
Thornburgh, H. R. 
Turner, Dale E. 
Williams, Dexter E. 
Paso Robles 
Honeycutt, F. S. 
Redondo Beach 
Gilbert, Rowland K. 
Sacramento 
Hopson, Howard E. 
Thomas, Robert P. 
San Diego 
Long, John V. 
Wenz, Gordon M. 
San Francisco 
Lieberman, Harry S. 
Lynton, Edward D. 
Miller, Lloyd C. 
Parkhurst, Geo. L. 
Williston, Samuel H. 
San Gabriel 
Sorge, B. W. 
San Marino 
Bourret, Weston 
Gerdes, C. H. 
Johnson, Curtis H. 
Santa Maria 
Bauer, R. F. 
Bell, Gordon R. 
Santa Monica 
Sweet, Elliott 
Sierra Madre 
Willis, David G. 
South Pasadena 
Dennis, Terrence E. 
Stanford 


Lombardi, Leonard V. 


Poulter, Thos. C. 


Swift, L. M. 
Taft 

Adams, John A. 

Hill, D. E. 

Ivanhoe, L. F. 
Venice 


Clary, Lawson Jr. 


COLORADO 


Arvada 
Hurd, Clinton O. 
Boulder 
Cummins, Earl L. 
Insley, Robert H. 
Longley, W. Warren 


MEMBERSHIP LIST 


Denver 
Anderson, George E. 
Aurand, Harry A. 
Black, Arthur W. 
Boos, C. Maynard 
Clark, R. C. 
Direnzo, Anthony M. 
Divelbiss, James 
Domenico, Norman 
Harding, R. N. 
Hathaway, Claude M. 
Heiland, C. A. 
Jackson, Joseph W. 
Johnson, Jason S. 
Kennedy, Vance C. 
King, Wm. S. 
Kretz, R. L. 

* Moynihan, C. S. 
Northcutt, W. C. 
Peterson, V. A. 
Thomsen, Harry L. 
Totten, Stanley W. 
Wantland, Dart 
Zimerman, Sam 

Golden 
Anderson, Thomas P. 
Blakeman, Edmund R. 
Bohanan, Wayne F. 
Bowlby, Clarence W. 
Bowling, Dewey D. 
Brooks, Robert R. 
Brown, Karl K. Jr. 
Busteed, W. J. 
Dickinson, Arthur S. 
Diker, Salahi 
Doss, Carson L. 
Endacott, Foster E. 
Fitzpatrick, Harvey J. 
Gude, Arthur J. III 
Hill, Brian B. 
Holmer, Ralph C. 
Jackson, Wayne H. 
Jones, Ralph H. 
Kerr, William W. 
Leaf, Howard W. 
Mantooth, Montie C. 
May, Thomas O. 


McFadden, Darrah H. Jr. 


Meader, Robert W. 
Miller, Richard 
Murphy, William 
Neill, Calvin F. 
Newell, James W. 
O’Boyle, Charles C. 
Petrocco, John 
Sanlav, F. M. 
Scudday, Edwin R. 
Sheehan, James B. 
Siegfried, Richard C. 
Smith, Dick 
Stommel, H. E. 
Tarbox, George E. 
Throop, William H. 
Vidal, Francisco F. 


Voukovitch, Boris S. 

Wallace, John J. 

Wise, Richard A. 

Wolikowski, A. 

Woodward, Thomas C 
Leadville 

Searls, Robert J. 
Longmont 

Hayes, John R. 
Pueblo 

Berwick, J. D. 

Ozman, D. D. 


CONNECTICUT 


Bethel 

Legrand, J. C. 
Ridgefield 

Doll, H. G. 
Wilton 

Aiken, Charles B. 


DELAWARE 
Wilmington 
Budd, M. R. 
Johnson, N. G. 
Lawrence, Robert W. 


DISTRICT OF COLUMBIA 


Black, R. J. 

Bates, Charles C. 
Bhattacharya, P. K. 
Brenner, Morris 
Brown, C. B. 
Hawkes, H. E. 
Hoffman, Malvin G. 
Joesting, Henry R. 
Kendall, J. M. 
Martin, James M. 
McGhee, George C. 
Muzzey, David G. Jr. 
Ritzmann, O. F. 


FLORIDA 

Brooksville 

Howell, Theo. M. 
Coral Gables 

Blanchard, Wm. G. 
Miami 

Gilmore, Marion H. 
Panama City 

Jones, J. Byron 


GEORGIA 


Atlanta 

Straley, H. W. III 
Whitesburg 

Hilley, James F. 


IDAHO 


Idaho Falls 
Romer, Leo N. 














ILLINOIS 

Chicago 

Lee, Lynn K. 
Evanston 

Amin, S. R. 

Krumbein, Wm. C. 

Siegert, A. J. F. 
Manito 

Van Orstrand, C. E. 
Mattoon 

Drake, Wm. R. 
Mt. Carmel 

Horton, H. M. 
Mt. Vernon 

Rutherford, H. 
Olney 

Davies, Nathan C. 
Roodhouse 

Dunaven, W. A. 
Sidney 

Everitt, James 
Urbana 

Nash, Cleve C. Jr. 


INDIANA 


Boonville 

House, H. M. 
Brazil 

Irby, W. L. 
Evansville 

Combs, Edward J. 
LaFayette 

Serviss, Fred L. 


IOWA 


Ames 

Roy, Chalmer J. 
West Burlington 

Wallis, Thomas F. Jr. 


KANSAS 


Kansas City 

Jones, Harold H. 
Lawrence 

Dreyer, Robert M. 
Liberal 

Staples, Guy W. 
Ness City 

Hartley, T. R. 
Wichita 

Geiser, David T. 

Mercier, V. J. 


KENTUCKY 


Berea 
. Huff, Allan L. 
Lexington 


Dobrick, Edward G. Jr. 


LOUISIANA 
Baton Rouge 
Drews, Theodore E. 
Geyer, Robert L. 


MEMBERSHIP LIST 


McDougall, John E. 
Penny, R. T. 
Wang, Kia Kang 

Crowley 
Whatley, Sam T. 

DeRidder 
Whitsitt, C. D. 

Donaldsonville 
Faubion, Charles G. 

Franklin 
Adams, Leland C. 

Hammond 
Courtney, E. A. 

Houma 
Albers, W. F. 
Augustat, George 
Bramlette, John E. 
Foster, A. D. 
Lewis, Karl E. 
Moore, Robert R. 
Nash, R. L. Jr. 
Proffitt, Jack M. 
Rim, Herbert G. 
Sadler, John Warren 
Spencer, Samuel A. 
Sturdevant, John M. 
Teufel, Virgil W. 
Waggoner, J. Woodrow 

LaFayette 
Conley, H. R. 
Fischer, L. F. 
Guseman, L. F. 
Lee, J. E. Jr. 
Morton, A. G. 
Palmer, John C. 
Shepherd, C. K. 

Lake Charles 
Cowie, Roger H. 
Dexter, Lawrence N. 
Dunwoody, Robert H. 
Jasinski, E. J 
Reichert, H. C. 
Van Cleave, R. F. 

Leesville 
Jewell, David F. Jr. 

Monroe 
Nichols, E. Turnley 

Morgan City 
Coffeen, James A. 
Elliott, C. H. 
Farrow, B. D. 
Gautreaux, J. H. 
Jeffcoat, L. E. 
Jones, T. L. 

New Orleans 
Atwater, Gordon I. 
Brown, L. I. 
Burton, Gerald A. 
Courtney, C. J. 
Gregory, Carter H. 
Harvey, A. G. 
Holekamp, O. G. 
Hoover, J. W. 
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Howe, Ralph H. 
Howes, Thomas B. 
Hughson, Barrett B. 
ae ne Byron K. 
aiser, George B. 
Levorsen, Robert I. 
Mabry, Delord R. 
Meitzen, J. B. 
Northrop, Joseph W. III 
Oudt, F. W. 
Petersen, Harluf G. 
Poirier, O. A. 
Rodrigue, Louis G. Jr. 
Robert, Kearny 
Smith, Neal J. 
Sprague, Robert L. 
Stumpf, L. B. 
Suggs, R. L. 
Texter, John W. 
Todd, James H. 
Treybig, B. H. Jr. 
Upshaw, Raleigh W. 
Walker, J. E. 
Ware, W. E. 
Watson, Robert E. 
Wegener, R. H 
White, Wm. H. 
Wiley, W. B. 
Zebal, George P. 


Opelousas 


Shafer, Russell E. 
Wier, Joe R. 


Shreveport 


Baker, Glenn J. 
Barret, Wm. M. 
Baum, Robert 
Blanchard, Charles H. 
Bloomer, P. A. Jr. 
Borys, Edmund 
Brewer, R 

Bryan, Carl L. 
Buchner, Harry M. 
Burroughs, B. B. 
Carter, R. W. 
Caster, E. L. 
Clark, Wm. W. 
Clarke, Clem S. 
Freeman, L. I. 
Goebbel, L. A. 
Howard, G. C. 
Keen, C. D. 
Knight, Fred G. 
Mix, A. E. 

Moore, C. F. Jr. 
Owen, H. J. 
Pearce, Roy W. 
Rosencrans, R. R. 
Taylor, John E. 
Tilleux, H. O. 
Wagoner, George E. 
Walker, J. R. 
Wilson, R. M. 


Slidell 


Schneider, John J. Jr. 
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Sulphur 

Elms, R. G. 

Moore, James A. 
Vidalia 

Campbell, Richard A. 
Ville Platte 

Reynolds, Robert D. 


MARYLAND 


Baltimore 
Swartz, J. H. 
Berwyn 
Bleil, David F. 
Bethesda 
Maxwell, E. 
Mt. Rainier 
Doolittle, Russell C. 
Silver Spring 
Erickson, Anton 
Melton, Ben S. 
Opland, Homer N. 
Willis, Floyd Jr. 


MASSACHUSETTS 
Belmont 


Woodward, Richard H. 


Cambridge 

Bean, Robert J. 

Crary, A. P 

Faul, Henry 

Haskell, Norman A. 

Madden, Theo. R. 
Harvard 

Leet, L. Don 
South Lincoln 

Tripp, R. Maurice 
Waltham 

Bradford, Donald C. 

Peoples, J. A. Jr. 
Weston 

Linehan, Daniel, S.J. 
Woods Hole 

Hersey, J. B. 
Worcester 

Horner, Robert S. 
Worthington 

Paul, K. W. 


MICHIGAN 


Ann Arbor 

Wilson, James T. 
Detroit 

Wesley, Richard H. 
Houghton 

Bacon, Lloyal O. 

Longacre, Wn, A. 
Ishpeming 

Boyum, Burton H. 

Sumner, John S. 


MINNESOTA 
Minneapolis 
Armstrong, Lee C. 
Mooney, Harold 


MEMBERSHIP LIST 


St. Paul. 
Martin, Donald R. 
Wetzel, W. W. 


MISSISSIPPI 


Brookhaven 

Webster, Felix H. 
Canton 

Cooper, Stuart H. 

Evans, Hugh Jr. 

Roberts, Francis A. 
Jackson 

Chang, T. Y. 

Gaby, Ewin D. 

Hathaway, M. S. 

Myers, M. D. 

Phillips, Robert R. 

Pretzer, Dwayne L. 
Laurel 

Gallaway, R. L. 
McComb 

Herr, H. K. 

Walling, F. Rex Jr. 
Natchez 

Ferguson, J. G. 

Gulmon, Gordon W. 

Jong, Aart de 

Strange, Booth B. 
Vicksburg 

Perret, Wm. R. 
Woodville 

Nutt, Charles H. 

Valder, Clayton S. Jr. 


MISSOURI 


Fredericktown 
Phebus, James E. 
Joplin 
Marsh, Wm. T. 
Kansas City 
Barton, Jackson M. 
Rolla 
Gabriel, V. G. 
St. Louis 
Abbott, Wm. C. 
Black, Rudolph A. 
Blum, Vincent J., S.J. 
Bohrer, Samuel 
Brewer, Max C. 
Engelhardt, James R. 
Honnell, Pierre M. 
Lurton, Nelson E. Jr. 
MacElwane, J. B., S.J. 
Miller, Cecil C. 
Moore, Fred E. 
Nuttli, Otto W. 
Patterson, Wm. A. 
Robertson, Florence 
Scharon, Harry L. 
Stearn, Noel H. 
Wilkat, Albert O. 
University City 
Kisslinger, Carl 


MONTANA 


Glendive 

Calledare, Wm. C. Jr. 
Miles City 

Colvin, C. E. 
Roundup 

Bartel, Robert R. 


NEBRASKA 


Eustis 

Wall, Carl C. 
Falls City 

Riess, Malcolm 
Fremont 

Holm, E. Richard 
Omaha 

Latenser, James S. 
Rushville 

Gibbs, Kenneth E. 


NEW JERSEY 


Fort Monmouth 

Bowsky, Merle C. 
Irvington 

Dinstel, Woodrow L. 
Montclair 

Gilbert, Erle W. 


Pitman 

Nicholls, Charles W. 
Princeton 

Pekeris, C. L. 
West Point 

Schwab, Robert 


NEW MEXICO 


Albuquerque 
Duffner, Ralph T. 
Lohse, J. M. 
Moore, Arthur A. Jr. 
Paddison, L. J. 
Wells, R. G. 
Whelan, Mark 
Artesia 
Rees, W. W. 
Aztec 
Coan, G. B. 
Jackson, Henry A. 
Carlsbad 
Corbin, L..P. 
Haynes, Clifford G. 
Pratt, Wallace E. 
Williams, Frank E. Jr. 
Dulce 
Sprinkle, Don L. 
Hobbs 
Hillis, Donuil 
Moore, J. Hiram 
Thompson, Grady 
Lovington 
Shor, George G. Jr. 
Portales 
Brinnon, W. B. 














Ferber, Herbert J. 

Martner, Samuel T. 
Roswell 

Banta, H, E. 
Ruidoso 

Evjen, H. M. 
Socorro 

Clevenger, M. A. 

Holmes, Charles R. 


NEW YORK 


Amawalk 
Kelly, Sherwin F. 
Brooklyn 
Stimler, Saul 
Great Neck 
Vacquier, Victor 
Mamaroneck 
Herman, Alvin J. 
New York City 
Brant, A. A. 
Brilliant, Renee M. 
Bryan, A, B. 
Dresbach, Chas. H. 
Ewing, Maurice 
Hardy, Willis W. 
Hazen, George H. 
Heezen, Bruce C. 
Kaufmann, G. F. 
Kogbetliantz, Ervand G 
Kozary, Myron T. 
Lynch, Joseph, S.J. 
Ohman, John 
Olson, W. S. 
Racek, Edward W. 
Skeels, D. C. 
Thompson, R. R. 
Vajk, Raoul 
Whiton, H. F. 
Winkler, Bruno O. 
Worzel, John L. 
Rochester 
Petschek, Albert G. 
Troy 
Beers, Roland F. 
Wellsville 
Donnerstag, Philip 
Young, Wilbur H. Jr. 


NORTH CAROLINA 


Chapel Hill 

Goedicke, T. R. 
Clayton 

Powell, Wm. H. Jr. 
Monroe 

Houston, Robert S. 
Raleigh 

Miller, E. L. Jr. 


NORTH DAKOTA 
Bismarck 
Bearden, Carl D. 
Renden, Hugo R. 


MEMBERSHIP LIST 


Minot 
Gilmore, Robert J. 
Hazelrigg, J. B. 
Mataya, Jack L. 


OHIO 


Cleveland 
Birkenhauer, Henry F., 


9 
Walter, E. J. 
Dayton 
Koenig, Palmer E. 
Toledo 
Hotchkiss, Hugh C. 


OKLAHOMA 


Ada 
Hall, Owen B. 
Antlers 
Olson, Odell C. 
Ardmore 
Bartow, Ralph D. 
Bartlesville 
Allen, Wm. E. 
Bondurant, J. E. 
Bradley, R. M. 
Brownlow, C. L. 
Courtier, Wm. H. 
Crenshaw, C. C. 
Dissler, Ernest W. 
Elliott, S. D. 
Ericson, Harry B. 
Hintze, A. J. 
Johnson, E. W. 
Johnson, J. R. 
Kidd, R. L. 
McMillan, Fred L. Jr. 
Mendenhall, H. L. 
Miller, Vincent 
’ Nisle, Robert G. 
Piety, R. G. 
Rice, Robert B. 
Tilley, Aubra E. 


Tucker, R. H. 
Bethany 

Drake, Wm. R. 
Blackwell 

LaGreca, Sam 
Chickasha 

McNally, P. M. 
Durant 

Johnson, W. S. 
Edmond 

Jones, Leland W. 
Elk City 


Davis, David K. 
Hill, Emmett T. Jr. 
Young, T. Eugene 
Enid 
Braithwaite, Al 
Caldwell, Walter T. 
Clifton, R. L. 
England, C. M. 


383 


Fort Sill 
Jackson, Robert W. 
Madill 
Holland, R. D. 
Langstroth, Ward T. 
Muskogee 
Capps, Alden L. 
Voegeli, Richard A. P 


. Norman 


Fazekas, John E. 
Schriever, William 
Thompson, Wilbur L. Jr. 
Oklahoma City 
Abbott, Wayne R. 
Ballard, James A. 
Beebe, B. W. 
Care, John L. 
Cody, C. C. 
Dunn, George V. 
Fee, S. T. 
Glover, Robert H. 
Green, Thomas H. 
Hadler, Harry G. 
Holt, Thomas C. 
Jackson, Jim C. 
Johnson, Joseph C. 
Kamitchis, James E. 
Kurk, Edwin H. 
Lambert, G. D. 
Mahannah, R. S. 
Perry, W. B. 
Ratliff, D. W. 
Roane, W. H. 
Seifert, Wesley H. 
Sellers, Charles C. Jr. 
Smith, C. B. 
Smith, Francis E. 
Stones, J. Eugene 
Swearingen, A. C. 
Sype, Wm. R. 
Tesar, Robert M. 
Trombla, Lynn B. 
Vaughan, Leslie L. 
Watson, James M. 
Wilson, James E. 
Wolff, D. J. 
Wood, Carroll A. 
Pauls Valley 
Holt, Thomas C. 
Ponca City 
Crawford, John M. 
Culbertson, J. A. 
Davis, Warren L. 
Fickinger, D. E. 
Hughes, Roland F. 
Jordan, C. K 
King, Laurence K. 
Prescott, H. R. 
Searcy, Frank 
Swan, Bird G. 
Vorheis, Byron 
Whitehead, L. E. 


ague 
Klabzuba, Robert E. 
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Sayre 
Rase, H. L. Jr. 
Shawnee 
Lukens, John P. 
Moose, Dale H. 
Schaeffer, Hugh C. 
Smith, D. F. 
Stillwater 
Goetz, Louis P. 
Tulsa 
Abel, Karl W. 
Andrews, H. H. 
Arnold, T. G. 
Balbin, Paul D. 
Ballou, Albert L. Jr. 
Barthelmes, Albert J. 
Bazhaw, W. O. 
Beightol, R. O. 
Benson, A. E. 
Bevan, Thomas J. 
Bills, Robert N. 
Bishop, F. L. 
Blakey, Carl W. 
Borman, Frank W. 
Born, Wm. T. 
Boucher, F. G. 
Bowie, Duncan M. 
Bowman, D. C. 
Breck, Howard R. 
Brown, Frank E. 
Brown, Henry W. 
Buffum, C. Emery 
Cady, Francis H. 
Campbell, Francis F. 
Cash, Harvey Jr. 
Christie, Norman J. 
Christy, Robert F. 
Clayton, Neal 
Cochrane, David W. 
Coffin, R. Clare 
Connell, Joe E. 
Cooley, E. H. 
Cooper, Jack R. 
Coryn, F. R. 
Cowell, Frank M. Jr. 
Cronin, Stewart 
Crudup, Jack M. 
Crump, W. W 


Crumrine, Kenneth C. 


Cunningham, Wm. J. 
Damon, Everett F. 
Davenport, Robert 
David, D. R. 


Dawson, L. Decker Jr. 


Day, Chas. E. 
Deegan, Charles J. 
Dimmick, Opie 
Doll, W. R. 

Duller, Charles E. 
Dunagan, Lillard C. 
Dyk, Karl 

Dzwons, George S. 
Echo-Hawk, Owen 
Edmonson, Carl L. 


MEMBERSHIP LIST 


Egan, Daniel G. 
Eisler, Joseph D. 
Engle, A. Wendell 
Erdahl, Wm. M. 
Etnyre, John B. 
Evans, David L. 
Evans, Julian F. 
Faust, L. Y 
Fearon, R. E. 
Fentem, R. L. 
Ferguson, John L. 
Ferris, Craig 

Finn, Robert S. 
Flemming, Howard 
Foster, G. A. 
Franklin, John V. 
Friendly, Jack L. 
Frossard, Robert L. 
Fruehling, S. W. 
Garner, J. P. 
Garpner, Erik U. 
Gemmer, R. W. 
Gilkison, Don 
Gilliam, J. T. 
Gilmore, John A. 
Gilmour, Andrew 
Giulio, Stanley E. 
Golosovker, S. 
Green, Robert P. 
Guntharp, John H. 
Hachenberg, Charles D. 
Hadley, Charles F. 
Handley, E. J. 
Harbach, Robert G. 
Harlow, Robert O. 
Harlton, Bruce H. 
Harper, James C. 
Harris, D. B. 
Hartline, Ralph E. 
Harvey, Castle J. C. 
Hawes, Julian J. 
Hawkins, J. E. 
Hays, Clyde L. 
Heap, W. O. 
Henderson, Bill 
Hidy, John H. 
Hobart, Henry M. Jr. 
Hollis, Jack L. 
Hopkins, James S. 
House, A. Maxwell 
Hovi, Theodore W. 
Hurry, Clare N. 
Ingle, Gerald W. 
Innes, Arland I. 
Jackson, Judson G. 
Jackson, Kenneth 
Jameson, Chet H. Jr. 
Jeffers, Paul H. 
Jones, John P. 
Jones, V. L. 
Keeling, J. A. 
Kendall, R. C. 
Keselik, Joseph 
Keys, Robert T. Jr. 


Kezeler, J. L. 

Kiess, Myron C. 
Kimball, Jack E. 
Kittredge, F. R. 
Knowles, J. G. 
Koeppel, B. W. 
Lambkin, Woodrow W. 
Lang, Harold M. 
Larguier, Leonard J. 
Lash, Charles C. 
Lawrence, K. M. 


‘Laws, J. O. 


Lea, M. H. 

Leas, Ruth R. 
Lockard, L. F. 
Locke, Edgar R. 
Ludwick, C. C. 
Lynn, Ralph D. 
Lyons, Paul L. 
Manhart, T. A. 
Maras, Robert G. Jr. 
Martin, Dick 
Mathieson, Raymond L. 
Maxey, J. R 
Mayes, Tom D. 
McAlister, C. H. 
McClure, C. E. 
McCollum, E. V. 
McCracken, Guy I. 
McManis, L. B. 
McNatt, E. M. 
Mehringer, A. P. 
Miller, James W. 
Miller, Nash H. 
Milton, A. A. 
Mitchell, Fielding L. 
Mooney, Donald N. 
Moore, Homer C. 
Moore, Leland E. 
Moore, W. Lee 
Mossman, R. W. 
Nash, John M. 
New, James R. 
Newton, George R. 
Novelly, Walter O. 
Oliphant, Charles W. 
Owen, H. E. 

Owen, John E. 
Palmer, John E. 
Parker, G. A. 
Patterson, A. R. 
Pennington, Wallace E. 
Peterson, Glen 
Petsoff, George J. 
Pirson, Sylvain 
Preston, B. G. 
Pugh, W. E. 
Raborn, Smiley Jr. 
Rankin, C. T. 
Reed, David E. 
Reed, George W. 
Reid, A. C. 
Richardson, J. W. 
Rickel, Wesley K. 











Ricker, Norman 
Riggs, R. J. 
Roark, James J. 
Roberts, P. E. 
Robinson, Wm, J. 
Roemer, C. D. 
Rollins, J. C. 
Romberg, Marvin 
Ross, C. M. 

Ross, R. B. 
Rupnik, John J. 
Rutledge, Richard B. 
Schad, Charles A. 
Scott, C..B. 
Seaman, L. O. 
Sharpe, Joseph A. 
Sibley, W, B 
Silverman, Daniel 
Smith, Frank B. 
Southgate, Tom F. 
Sparks, N. R. 

S. Ross, John T. 
Stephens, T. V. 
Stotler, Thomas C. 
Stover, Edward B. Jr. 
Strachan, Clyde G. 
Strange, John P. 
Swift, Gilbert 
Taylor, Albert 
Taylor, Garvin L. 
Teegarden, Tom 


Tellington, Wentworth J. 


Thayer, J. M. 
Thomas, Thomas J. 
Thralls, H. M. 
Van Orden, Keene C. 
Vernon, Jess 
Vlasak, Frank E. 
Von Croy, Stefan 
Warner, D. F. 
Warren, Howard B. 
Watson, Allan P. 
Watson, Robert J. 
Weatherby, B. B. 
Weichert, David R. 
Weichert, R. F. 
Wells, Wm. M. 
Westby, G. H. 
Widess, M. B. 
Williams, P. S. 
Williams, Richard 
Wilson, James N. 
Winn, Clayton N. 
Winnek, J. R. 
Zongker, Ray C. 
Watonga 
Strayhorn, Tom R. 
Strozier, Robert J. 
Waurika 
Johnson, Lloyd 
Weleetka 
Gregory, J. W. Jr. 
Woodward 
Barnes, R. H. 


MEMBERSHIP LIST 


OREGON 


Aurora 

Lester, O. C. Jr. 
John Day 

Clup, Harold A. 


PENNSYLVANIA 


Bethlehem 
Agocs, W. B. 
Gallagher, Robert T. 
Pentz, Harold H. 
Bradford 
Barber, R. C. 
Ebensburg 
Bender, Fred A. 
Erie 
Wuenschel, Paul C. 
Gibsonia 
Fink, Paul O. 
Norwood 
Bazzoni, Charles B. 
Oakmont 
Smith, Douglas H. 
Palmerton 
McMurray, Howard V. 
Philadelphia 
—— Homer 
eterson, Eugene F, Jr. 
Pittsburgh 
Affleck, James 
Allen, Frank T. 
Allon, Michael 
Backman, John E. 
Bailey, Lothrop H. 
Barnum, Warren R. 
Barton, Edward I. 
Butler, Mark D. 
Cerveny, Philip F. 
Cook, D. E. 
Davis, David A. 
Diveley, Paul R. 
Eckhardt, E. A. 
Elkins, Thomas A. 
Gardner, Louis W. 
Gealy, Wendell B. 
Gunn, J. E. 
Hammer, Sigmund I. 
Hastings, W. K. 
Hazen, Wm. G. 
Herron, Robert C. 
Jones, R. W. 
Kilborn, J. M. 
Lamb, Wm. C. 
Meszaros, W. A. 
O’Donnell, T. J. 
Palmer, E. M. 
Peters, L. J. 
Pomeroy, R. F. 
Reiser, Robert C. 
Robinson, John L. Jr. 
Robinson, W. Bernard 
Watson, George R. 
Wert, Carl M. 


Ridley Park 
State College 


Verona 


Aberdeen 


Newell 


Oak Ridge 


Abilene 


Amarillo 


Athens 3 
Austin 


Ballin 


Beaumont 
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Wickerham, M. D. 
Wigbels, Frank B. 
Wyckoff, R. D. 


Johnson, F. L. 


Capatch, Victor F. 
Hill, Rcbert G. 
Howell, B. F. Jr. 
Jones, Donald W. 
Keenan, Curtis H. 
Keller, George V. 
May, Harold G. 
Stuart, David J. 
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yg -Treasurer—N. R. Sparks, Stanolind Oil & 
0., Box 591 


stetinen on second Thursday, each month, Octo- 
ber to May, inclusive, at 7:00 P.M. in Lorton 
Hall on niversity of Tulsa Campus. Visiting 
geophysicists are always welcome. 


DALLAS GEOPHYSICAL SOCIETY 


Regular Meetings 
8:00 P.M. 
2nd Mondays 
President—O. a Clifford, Jr., The Atlantic Refg. 
Co., Box 2819 
First Vice-President—D. Ray Dobyns, Magnolia 
Petroleum Co., Box 900 
Second Vice-President—H. C. McCarver, Seaboard 
Oil Co., 1400 Continental Bldg. 
Secretary-Treasurer—T. R. Shugart, 1520 Mercan- 
tile Securities Bldg. 
Past President—W. W. Newton, Geotechnical 
Corp., Box 7166 
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SOCIETY OF EXPLORATION 
GEOPHYSICISTS, HOUSTON 


SECTION 

President—J. C. Pollard, Robert H. Ray Co., 2500 
Bolsover Rd. 

First Vice-President—Derry H. Gardner, Humble 
Oil & Refg. Co., 258 Humble Bldg. 

Second Vice-President—R. F. Bennett, Sohio Pe- 
troleum Corp., 1973 West Gray 

Secretary—William H. Gibson, The Texas Co., 
Box 2332 

Treasurer—C, H. Broussard, Independent Explora- 
Co., 901 Esperson Bldg. 

Past President—Roy L. Lay, The Texas Co., Box 
2332 


PACIFIC COAST SECTION 
SOCIETY OF 
EXPLORATION GEOPHYSICISTS 
President: R. A. Peterson, United Geophysical 

Company, Pasadena, Califotnia 
Vice President Northern District. T. Ellsworth, 
Richfield Oil Co., Bakersfield, Califgrria 
Vice President Southers District» E. L. Erickson, 
Continental Oil Co., Los:Angeles, California 
Secretary-Treasurer- D. H. Scott, The Texas Com- 
pany, Bakersfield, California 
Informal Luncheon, Fridays, El Tejon Hotel, 
Bakersfield, and third Thursday each month Hotel 
Clark, Los Angeles. Annual Spring Meeting in 
Bakersfield. Annual Fall Meeting in Los Angeles. 
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FORT WORTH GEOPHYSICAL 
SOCIETY 


President» Robert E. Klabzuba, Texas Pacific Coal 
& Oil Co., Ft. Worth Nat'l Bank Bldg. 


Vice-President: V. Robert Kerr, Somaion. Berge: 
& Pishny, 1603 Commercial Std. Bldg. 


Secretary-Treasurer: R. H. Dana, Southern Geo- 
physical Company, 601 N. Bailey. 


ARK-LA-TEX GEOPHYSICAL SOCIETY 
SHREVEPORT, LA. 


President—Carl L, Bryan, Gulf Refining Co., Box 
1731 Pina zcht 

Vice-President—Richard Brewer, The Atlantic 
Refg. Co., 1001 Texas Eastern Bldg. 

Secretary-Treasurer—Jackson S. Young, Union 
Producing Ca., Box 1407 

Publicity Chairman—B. B. Burroughs, Arkansas 
Fuel Oil Co., Box 1734 

Past President—Harry M. Buchner, The Carter Oil 
Co., Drawer 1739 











COLORADO SCHOOL OF MINES 
SOCIETY OF 
STUDENT GEOPHYSICISTS 
Golden, Colorado 


Vice-President—Howard W. Leaf 
Secretary-Treasurer—W. J. Busteed 


Faculty Sponsor—Prof. Ralph C. Holmer 








UNIVERSITY OF TULSA 

STUDENT 

GEOPHYSICAL SOCIETY 
600 S. College 
Tulsa, Oklahoma 


President—John B. Etnyre 


Vice-President—Charles A. Schad 
Secretary—Frank Vlasak 
Treasurer—J. M. Crudup 

Faculty Sponsor—Prof. V. L. Jones 
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KODAK LINAGRAPH PAPERS AND CHEMICALS 
FOR EXPLORATION GEOPHYSICISTS 


SOUTHWESTERN CAMERA 
COMPANY 


“EVERYTHING PHOTOGRAPHIC" 


CAPITOL-9906 HOUSTON 2, TEXAS 1416 MAIN STREET 
Representative stocks maintained in Houston 








24-HOUR LAB SERVICE 


FULL COLOR 


Well Log Duplication TEXAS 


a new and reliable SEISMOGRAPH 


service for The 


ei Oil & Gas Industry COMPANY 


Save.... 
e TIME @ LABOR ¢ MONEY 


Eliminate... 
@ COSTLY CHECKING 
@ TEDIOUS HAND COPYING 


ew R. L. McLaren R. A. Crain 
THE ORIGINAL COPY ‘ sities 
YOUR ONLY RESPONSIBILITY 


Cost is NOT Increased by 
Detail or Number of Colors 


Panhandle Building 


WICHITA FALLS, TEXAS 
WELL LOG DIVISION 


COLOR RESEARCH, [Nc. 


MIAMI, OKLA. MIDLAND, TEXAS 














AEROMAGNETIC SURVEYS LIMITED 
WORLD-WIDE AIRBORNE MAGNETOMETER SURVEYS 


1450 O'Connor Drive * Postal Station "H" * Toronto, Canada 


Associated with 
Photographic Survey Corp. Ltd., Toronto, Canada © Geotechnical Corp., Dallas 
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Kodak Linagraph Recording Paper and Chemicals 


TULSA CAMERA RECORD COMPANY 


“Your Photographic and Reproduction Store” 


Blue Prints Photostat Copies Engineering Supplies 
Kodak Micro Film Equipment Kodaks Super-Photo Copies 
Lantern Slides Movie Cameras 


Phone 3-7166 Tulsa 3, Oklahoma 317 South Boston 











Bishop Powder & Supply, Inc. 
HERCULES EXPLOSIVES 


Amarillo, Texas 
Phone 4466 


Phone 2-3606 
Phone 2-5016 J. H. BISHOP 








JOURNAL OF APPLIED PHYSICS: 


This is a monthly journal designed particularly for those applying physics 
in industry and in other sciences. It publishes reviews of recent progress in 


applied physics, original research papers, news, and advertisements. 





rie ’ U.S. Poss. 
Subscription Price and Canada = Forelam 


To members of American Institute of Physics 5 $8.00 





To all others 
Single copies—$1.00 
Address 


AMERICAN INSTITUTE OF PHYSICS 
57 East 55 Street New York 22, N.Y. 
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something new 
IN PORTABLE SEISMOGRAPH EQUIPMENT 


MAXIMUM SENSITIVITY FULL RANGE FILTERS COMPLETE 
AUTOMATIC GAIN CONTROL ~— INDIVIDUAL INITIAL SUPPRESSION ‘ 
AMPLITUDE CONTROL HERMETICALLY SEALED 


The smallest COMPLETE seismograph instruments ever offered 


the industry. 





Twelve GA-11 amplifiers including control unit. OVER 
Dimensions: 6’ x 13” x 21°’. Weight: 35 lbs. complete. 
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SHOT HOLE & CORE 
DRILLING 


ME P0.BOX 325 PHONE 2-3452 
LUBBOCK, TEXAS 











W, are pleased fo announce 


that the services of Mr. E. R. Shepard, recently with the U. S. Corps of 


Engineers, are now available for consultation, field surveys and ex- 
plorations through this organization. 

Mr. Shepard’s long and varied experience in the application of both 
the seismic and electrical resistivity methods of subsurface explorations, 
in combination with our ability to supply seismic and resistivity ap- 
paratus on either a permanent or rental basis should provide unusual 


opportunities for those in need of this type of service. 


GICO INCORPORATED 


(Geophysical Instrument Co.) 
Arlington, Virginia 
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INSTRUMENT 
CORPORATION 


HOUSTON 6, TEXAS 


4607 MONTROSE BLVD. 
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FOR GREATER ACCURACY 


© Reliable’s 32 trace sets provide dual seismograms on every shot, 16 
traces simple and 16 traces mixed. With dual seismograms correct inter- 
pretations can be made even in faulted and reef areas. Every shot is 
backed with the experience of Reliable seismologists and is under the 
personal supervision of one of the partners. All data are checked and 
interpreted by three experts, qualified by years of varied seismological 
experience. In difficult areas you can rely on this Reliable combination 
of excellent instruments and close, experienced supervision for accurate 
interpretation. Write for availability of crews. 








Glenn M. McGuckin Perry R. Love 
Phone 108 Yoakum, Texas P. O. Box 450 
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Graduations: 


ONE FOOT 


Range: 


6,000 FEET 
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Another FIRST by the makers of the established 
world standard in accuracy and dependability . . . 
the new Surveying MICRO Altimeter for all field 
and mine ventilation surveys . . . Constructed for 
lifetime service of finest materials to highest 
standards . . . exclusive friction-free, zero-gauging J 
principle. Equipped with rugged leather carrying SYUf YAN 
case, magnifier, thermometer and operational 
procedures. 


vas, et cote OO 
AMERICAN PAULINSYSTEM 













1847 S. Flower Street, Los Angeles 15, California 
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PROBLEMS OF 
PETROLEUM GEOLOGY 


Originally Printed in 1934 
Reprinted in 1949 





A Sequel to Structure of Typical American Oil Fields 


A compilation of 43 papers prepared for this volume by 47 authors 


Edited by 
W. E. WraTHer and F. H. LAHEE 





Outline of Contents 
Part I. History 


Part II. Origin and Evolution of Petroleum. Group 1: Origin. 
Group 2: Carbon Ratios. Group 3: Variation in 
Physical Properties 


Part III. Migration and Accumulation of Petroleum 
IV. 
Part V. Porosity, Permeability, Compaction 
VI. Oil-Field Waters 


Part VII. Subsurface Temperature Gradients 


Relations of Petroleum Accumulation to Structure 











1,073 pp., 200 illus. Cloth. Price, postpaid: to members, $4.00; 
to non-members, $5.00. Usual discounts to educational institu- 
tions, 





The American Association of Petroleum Geologists 
Box 979 ... Tulsa 1, Oklahoma 
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. when accurate data, compiled by experienced 
crews working with modern equipment, are correctly interpreted. Experienced 
General Crews, working with equipment specifically designed for deeper 
exploration, have been accurately determining and locating conditions favor- 
able to finding new oil for more than 14 years. Let General help you explore 
new areas and deeper horizons for tomorrow's oil reserves. | 





GEOPHYSICAL COMPANY 
HOUSTON 
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A.R. BEYER & CO. 
1318 Polk Ave., Houston 2, Texas 





OFFERS THE ONLY 
COMPLETE LINE OF 
GEOPHYSICAL TRANSFORMERS 


* Featuring the New Rectangular 
Feather Weight Case that is 
Hermetically Sealed 

* The Round Hermetically 
Sealed Unit 

* The Standard Plug-In Type Unit 


Transformers of Uniform 
Performance Developed 
Through Years of 
Precision Manufacture 


FEATURING: 


* Hermetic Sealing 
* Hum-Bucking Construction 
* Close Tolerances 


WRITE FOR CATALOG 
Address: Geophysical Department 


THERMADOR 


ELECTRICAL MANUFACTURING COMPANY 
5119 District Bivd. Los Angeles 22, California 


DISTRIBUTED BY 
RADIO, INC. WILKINSON BROS. 


1000 S. Main St., Tulsa 3, Okla. 2408 Ross Ave., Dallas 1, Texas 
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A highly portable, 


580" rp {00 lanes inexpensive electric 


MODEL 1500 logger for shot and 


core holes 





ACCURACY COMPARABLE 
to Service Company Logs 










Right-hand 
View of Geo- 
legger show- 


e Simultaneous standard self-potential and 
resistivity traces to 1500 feet. 


ing powered 


e Logs produced on ozalid-type paper, blue 
line, white background... automati- 


cally developed. 


handle. 






e Single aluminum case... 18” high, 26” 
long, 14” wide. Weight: Depending upon 
amount of wire used, average, 180 Ibs. 


Cable, steel sheath, flexible copper cen- 


ter, 0.1 in. diameter. 


Automatic level wind on cable reel. 


Powered by extra belt-driven generator 
mounted on.vehicle engine; 117 volts 


AC, 60 cycle. 
left-hand View of the Geo-Logger. 


e Accuracy of depth measurement, 1 part Note the electrode and its ting 
in 1000. 





e Entire mechanism is rugged, simple, and 


“operator-proof.” ‘View of recording camera in 
Geo-Logger. Camera is remov- 
e Logger is internally heated for extremely able from case, as shown. 


cold temperatures. 


Geo-Logger is designed expressly to produce low-cost logs of shot and 
shallow core holes. Requiring neither separate vehicle nor trained 
operator, its use will add very little to the cost of a seismograph survey. 
NOW AVAILABLE FOR SALE OR LEASE. 


FOR FURTHER INFORMATION, WRITE 


= 
GeolkiM; Laboratories, Ine. 
5535 Yale Bivd. 


Dallas 6, Texas 


LABORATORIES, 


DALLAS. FEXAS 
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%& SURFACE SHOOTING 

















PRE 


% PHOTO GRAVITY 


REPUBLIC EXPLORATION COMPANY 


TULSA, OKLAHOMA MIDLAND, TEXAS 
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ABLE FOR CANADA 
AND THE TROPICS, T00 


HARRISON GEOPHONE CABLE. . . CADMIUM COPPER 
CONDUCTERS INSULATED WITH NATURAL LATEX AND PRO- 
TECTED BY A 60% RUBBER JACKET OVER-ALL . . . is a universal 
type that can be used with equal dependability in hot or cold 
climates. Harrison Geophone Cable is flexible. It won’t crack or 
harden in sub-zero service. The long-wearing qualities of Harrison 
Geophone Cable materially reduce field maintenance expense 
and provide an extra margin of dependability on every geo- 
phone line. Eight-pair and 13-pair cables are carried in stock 
in Dallas, Houston and Tulsa, ready for over-night delivery to 
your laboratory or location. Phone, wire or write for complete 
details on Harrison Geophone Cable. 


HARRISON EQUIPMENT CO., INC. 


MAIN OFFICES: 1422 SAN JACINTO, HOUSTON 
BRANCHES: 6234 PEELER STREET, DALLAS @ 1124 EAST 4TH STREET, TULSA 































IT WON'T CRACK 
IT WON'T HARDEN 


IT’S FLEXIBLE 
IT’S LONG-WEARING 








Write today for specification 
sheets and samples of 
Harrison Geophone Cable. 
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Drilled 4500 extra feet per month 
Saved $419.50 in bit costs per month 
Cut drilling costs from .69 to .27 per foot 







SOFT — clay, sandy clay, et 
sand and gravel eatin se 
(Hawthorne “Rack Cut- ~ 


ter” Bits drilled 60 to 
80 ft. per hr.) 


SOFT — red beds with gyp- 
sum streaks 
(Hawthorne “Rock Cut- 
ter” Bits drilled 60 to 
80 ft. per hr.) 


VERY HARD — Blaine 
gypsum 
(Hawthorne “Rock Cut- ? 


ter” Bits drilled 8 to 
15 ft, per hr.) 


In a recent cost analysis of exploration drilling 
in the all-formation Shattuck-Woodward area, 
Oklahoma, extensive tests were run using both 
conventional roller bits and Hawthorne ‘Rock 
Cutter” Bits under identical conditions. 

Consider these amazing results: Hawthorne 
“Rock Cutter” Bits more than doubled drilling 
speed, reduced bit costs 65% and reduced cost 
per foot 60%. 


Faster drilling with Hawthorne ‘‘Rock Cutter’”’ 
MEDIUM HARD — red 


beds, hard gypsum 
streaks, salt streaks 4 


(Hawthorne “Rock Cut- 
ter’ Bits drilled 30 to 
45 ft. per hr.) 


Average drilling time 


35 hrs. per hole 








Bits paid important extra dividends, too. Slower 
drilling with roller bits caused side-walls to be- 
come soaked and to cave in unless quantities of 
costly drilling mud were used. Hawthorne Bits 
eliminated need for mud and enabled crews to 
run electric log without difficulty. 





LOOK AT THESE DRILLING COST COMPARISONS 
HAWTHORNE BITS vs. ROLLER TYPE BITS 

















Average Bits Holes Total Bit Costs|Total Footage|Total Drilling Costs 
per Hole per Month | per Month | per Month— _ per Foot 
Roller Bits . 4 4 $640.00 6,000 ft. $ .69 
Hawthorne Bits 2 9 $220.50 | 13,500 ft. 


























The above figures show an average saving in drilling costs of $0.42 
per foot—a total saving in bit costs of $419.50 per month, resulting from 
exclusive use of Hawthorne “Rock Cutter” Bits. 

The Shattuck-Woodward area was selected for this test because it is 
a typical, all-formation area. Similar—often greater—savings with Haw- 
thorne Bits are being effected daily in many other areas. 


@ See Composite Catalog or Geophysical 
Directory for lists, parts, prices — or 
write for illustrated catalog. 








P. 0. BOX 7366 HOUSTON 8, TEXAS 


Patents Pending 
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Seismic detectors 


Amplifiers—with A.V.C 
compander 


Oscillographs—timing dev 
and galvanometers 


Portable equipment—6 ot 
traces 


Truck mounted equipment 
24 traces 


Recording trucks 
Complete accessories 


HELE 


Denver 
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WATTS force variomeTer 


is a sensitive, direct reading instrument with temperature compensated 
magnet system. It is easy to use and you can depend upon its accuracy. 


Other Geophysical instruments include Horizontal Magnetic Force Vari- 
ometers, Recording Cameras and Auxiliary Equipment, Calibrating Coils. 


Write for list G.12 for full particulars. 


HILGER & WATTS LIMITED 


WATTS DIVISION, 48 ADDINGTON SQUARE, LONDON S.E. 5, ENGLAND 
Agents: The Jarrell-Ash Co., 165 Newbury Street, Boston, Mass. 
Canadian International Trade Fair, Toronto. May 29th-June 9th. Booth Sites 1104/8. 
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KEYSTONE 


EXPLORATION COMPANY 
HOUSTON, TEXAS 


C. C. ZIMMERMAN H. W. McDONNOLD 


E. C. MARTIN 
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LOOK 
INTO THE EARTH 


MORE CLEARLY 
MORE COMPREHENDINGLY 


MORE PROFITABLY 


WITH A 


KLAUS. GEOPHYSICAL SURVEY 


Gravimetric and Magnetic 
Methods and Combinations 


FIELD PARTIES, INTERPRETATIONS 


Effective reconnaissance for reefs, fault 
lines, and truncated structures. 


Kiaus ExptoraATIOn Co. 


P.O. Box 1617 PHONE 2-155! 
LUBBOCK, TEXAS 
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MUD ANALYSIS AND CUTTING ANALYSIS COMBINED IN ONE LOG 


== Makes Wideats hurr/ 


oS ae Every wildcat is an exciting new adventure. Each foot of 
hole drilled holds promise of production or perhaps great 
disappointment. BAROID WELL LOGGING SERVICE is 
designed to remove uncertainty as the bit goes down. Oil 
and gas shows are accurately located. Porosity and 
permeability of the formations are indicated. Coring can 
be controlled so only necessary cores need be taken. 
These advantages mean faster, more efficient drilling 
and lowered drilling costs. Operators can tell you that 
the BAROID Logging Crew on the job really makes a 
wildcat purr. Your BAROID representative will be glad to 
give you complete details. 
Call him at the nearest ad- 














dress below. 

Alexandria, la, ..... Phone 8630 
New Orleans ...... GAlvez 7397 
os Ef Corpus Christi .......... 3-3262 
“ WME 65 os ov kos seidtcee 596 
as) Ee EE ere 1474W 
£3 a 2: a Houston ........... CEntral 9371 
ee : Los Angeles ...... Michigan 1381 
ee BAROID SALES DIVISION Ea aaa POE. 8 2-8161 

[7 NATIONAL LEAD COMPANY 








LOS ANGELES - TULSA = HOUSTON 
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MARINE 


EXPLORATION CO. 





Please mention GropHysics when answering advertisers 








GEOPHYSICS the Journal of the Society of Exploration Geophysicists 


=°- 
© 


wi! M 


oY 
eZ 


KENNEDY BLDG. TULSA, OKLAHOMA 


ryt? 


Om p ps 


Please mention GropHysics when answering advertisers 












RS OF : 
tion 


hooting - Well Shooting - Marine Shooting 


Shooting - Reflections 


























48 GEOPHYSICS the Journal of the Society of Exploration Geophysicists 








RADIO and ELECTRONIC SUPPLIES 
for 


FIELD and LABORATORY 


&¢ & ¢ 


Foremost in development of cables for “Marine, Swamp, Marsh, 


Desert, or Dry Land” prospects. 

o¢ o © 
Experienced engineering service to assist in solving all types of cable 
problems. 


* & © 


Leading manufacturers’ brands of Electronic supplies, Testing Instru- 


ments, Marine Radios, Mobile communications equipment. 


eo & © 


onto geZ 


Rapbio DistriputTinG ComPAny 


P 0. Box 3045 











760 Laurel St. 


Beaumont, Texas 


Day Phones 4-5697 Long Distance 15 
4-5698 Night Phone 5-5879 


“Superior Service on Quality Merchandise” 
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M. C. Kelsey 
E. F. McMullin 


H. H. Moody 
J. F. Rollins 


G. W. Fisher 


Competent 


OL 
The value of the results of every seismic sur- 
vey depends upon the experienced knowledge 
of capable personnel and their intelligent use 


of adequate modern equipment. 


To management interested in integrity of 
operation and dependable results, we offer ex- 
perienced personnel, the best equipment, and 
the close personal attention and supervision 


of each and every survey. 


Ray, 


*XPLORATION COMPAN* 


DALLAS, TEXAS 





Seismic Surveys 
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On March 24th, 1950, at Tulsa, 
Okla., the 10th Anniversary of 
Radioactivity Well Logging 
and the 25,000th Radioactivity 
Well Log coincided when Lane- [') 
Wells logged the Cities 
Service Oil Company’s 
well, the Mary Sudik *1, 
Oklahoma City Field, 
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LANE-WELLS 





Since the early days of Radioactivity Well Logging, back 

in 1940, Lane-Wells has worked unceasingly with this fact- 
finding tool to increase and extend its value to the oil industry. We have 
built well-logging field units, searched out refinements and improvements in 
method and technique, faced and solved the knotty problem of correct inter- 
pretation in the widely differing formations of oil fields spread the length 
and breadth of the oil country. Today, the industry knows the value of 
this service, and depends on Lane-Wells to supply it. Today, at more than 
50 branches, Lane-Wells truck teams stand ready to move at once into any 
oil field in the United States or Canada to provide round-the-clock service 
in bringing the American petroleum business the accurate subsurface infor- 
mation so vital to good completions and maximum production. 
































A miracle 10 years ago—an accepted practice today. Radioactivity Well 


Logging was first considered only slightly less than a miracle in that geologic 


information could be obtained through several strings of casing. 


Today, even after the running of the 25,000th log, ‘the full possibilities of 
this unique service have not been attained. As a result of continuing re- 
search it is predicted that petroleum itself, may in the future be detectable 


behind casing strings. 


WSI appreciates the confidence of the operators and licensees who have 
contributed to the rapid acceptance of Radioactivity Well Logging. 


Radioactivity well logging service is available from these 
experienced licensees. 






[| LANE-WELLS COMPANY 


UNITED STATES & CANADA 


SEISMOGRAPH SERVICE CORP 
of Delaware 


ae MEXICO 
5 GEOTECNICA, S$. A 
‘BUENOS AIRES, ARGENTINA 


U. S.A. f PETRO-TECH SERVICE CO 


CARACAS, VENEZUELA 








TULSA, OKLAHOMA 
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2500 BOLSOVER ROAD HOUSTON, TEXAS 
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ROGERS-RAY INV 


2500 BOLSOVER ROAD HOUSTON, TEXAS 
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MODEL “M” OSCILLATOR 


Low distortion, high stability, wide range. 
Designed for the Geophysical industry. 


LOOK AT THESE @ WIDE RANGE. Continuously vari- 
able from 1 to 120,000 cycles per 


QUALITY FEATURES second. Fixed frequencies down to 
@ Electronically regulated V4 cycle per second. 


power supply to mini- CALIBRATION. Within 114% plus 
mize the effects of 0.1 cycle. 


HARMONIC DISTORTION. Less 
St bos oreater. st0- than 0.2% at all frequencies from 20 
bility and minimum to 15,000 cps and less than 1% at all 
long-term shift. frequencies. Optional AVC element 
Oil filled by-pass and provides distortion less than 0.2% 
coupling condensers for down to one cps. 


- aioe §=§6©6 WRITE FOR DESCRIPTIVE BOOKLET, 
ee orstics, giving full specifications and prices. 


SOUTHWESTERN INDUSTRIAL ELECTRONIC CO. 


P. O. BOX 13058 * HOUSTON 19, TEXAS 
AREER cea 
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power line surge. 


Deposited Carbon Re- 





GGED GEOPHONES 

- @ type to suit 
ou, whatever your 
reference. 
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Specializing in the 
manufacture and service of 

SEISMOGRAPH 

INSTRUMENTS 


WRITE FOR DETAILS 
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Southwestern Industrial 


Electronic Co. 
HOUSTON CALGARY 





SIE INSTRUMENTS... 
developed to meet 
the requirements of 
the most exacting 
seismologists. 
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NOTE 


Cherge Loeding Spoon THIS DRAWING 1S ONLY 
SCHEMATIC TO SHOW THE 
PRINCIPLE OF THE WILLIAMS 


Chorge ready for ors ee — 
Placing in Shot Hole. COMPLETE IN EVERY OETAIL 


No. 4 Hl or Welt 
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Approx. 12" wing Spen 
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Cherge, set in hole 
showing ‘how Wings Patent Number 2,450,366 
ore Anchored by 

explosion of Lower 

Chorge. 


/ Charge Anchors vs. 


Force Of Bottom Explosion 


a 
SZ VPS K 














Anchors Upper Chorge, But 
Does Not Cause It To ’ 
S Explode When Speced Correctly. $ 
ot Ho C Casing 


The Charge Anchor embodies means and methods where- 
by all of the charges may be located at the desired points 
in an uncased bore and separately anchored therein and 
Exploreti fired one at a time at desired intervals from below upwardly; 
thus dispensing with casing in the hole and correspond- 
ingly reducing the time and expense necessary to case the 
bore and to thereafter withdraw the casing. 





Bottom Cherge Set. 
— ¢ 


> = 


Shot Hole. 








Better results can be obtained in loose or soft formations; such as sand, silt, gravel, soft 
clay, etc. More profiles at less cost and less work; in some cases Anchors will cut the cost 
as much as 75% per hole. 


Often it is difficult to use casing because sand fills the pipe after the first shot is fired. We 
can defeat this problem. 


If you want two shots or more in soft formations, call us for a demonstration in the field. 
There will be no charge except regular sales price of our Anchors; and if the method does 
not work, there will be no charge. 


This method is past the experimental stage. It has been in use by numerous crews for a 
period well over three years. Names of satisfied customers can be supplied upon request. 


This method is ideal for formations found in South Texas, Louisiana, & Mississippi with 
charges up to 25 pounds per shot. 










Take advantage of this valuable method. 





JERRY D. WILLIAMS, Owner 
Box 707, Chickasha, Okla. 
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Eliminat 


Line Hazards In 
Exploration Shooting 


With this Firing Line 
Catcher shots can be fired 
near electric power lines 


safely. 


Construction of Catcher: 

A bar of approximately six 
feet in length with hooks 
alternately 
It has a 


and_ control 


arranged 
around the bar. 
cross arm 


weight attached to the top, 


and also a circuit breaking weight. 


The catcher is designed to 


from the hole under hard shots and 
hole blow. At upward movement the 


circuit is positively broken, wires are 


EXPLORATION ANCHOR COMPANY 


BOX 707, 


Phone 643-W or 1853-W or 2735-M 


Please mention GEoPHYsICS when answering advertisers 
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e Electric Power 





caught, and the bar is con- 





trolled in any desired di- 





rection to a limited height 






and radius from the bore. 






We have a large number of 





Catchers in use at this time 






—several have rented for 






more than two years of 






continuous service with 


outstanding results. 














Patent Number 2,472,997 


Firing Line Catchers are not for sale. 
They are placed with crews on a rental 
basis of $25.00 per month and a mini- 


mum of four months rental. 


be expelled 


Call on us for a free demonstration. 


CHICKASHA, OKLAHOMA 
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BIG Performance 
In a SMALL Package! 
























TRIALLOY CASE AND TRIALLOY 
SHIELDS, NICKEL-PLATED FOR 
APPEARANCE AND DURABILITY 


Hi CONDUCTIVITY INNER 
SHIELDS, COPPER. 


COIL INSULATION 2500 VOLT. 


SPECIAL PUNCHED TRIALLOY 
LAMINATION. 


HUM-BUCKING CONSTRUCTION 
TWO IDENTICAL COILS. 


SOLDERED CONNECTION 
CORE TO CASE. 


ALL LEADS INSULATED FOR 
2500 VOLTS. 


THREE TRIALLOY SHIELD LIDS 
CLOSE FITTING. 


MOUNTING STUDS WELDED TO LID. 
6-32 BOLTS. 


STURDY LOW-LOSS TRIAD 
HERMETICALLY-SEALED TERMINAL 
HEADER SOLDERED TO LID. 
3 TO 12 TURRET PINS. 


Triad GEOFORMERS 


finn GEOFORMERS are transformers expressly designed for the exacting require- 
ments of geophysical prospecting equipment. Triad GEOFORMERS are not merely 
adaptations of standard commercial type transformers, but are designed and tooled for 
geophysical work from the comprehensive line of ‘“Trialloy’’ shields as shown above, to 
the Triad hermetic shields which were especially developed for this line. GEOFORMERS 
are stocked at the factory and at conveniently located distributors. Write for Catalog 
GP-49, containing detailed specifications and prices. 


@ Small Size 


© Hermetically 
Sealed 


© “Climatite”’ 
Treated 


@ “TRIALLOY” 
Shielding 


© High Inductance 
® Close Tolerances 
© Vacuum Filled 


© Beautiful Appear- 
ance 








Radio Inc. 
Tulsa, Oklahoma 


T “AIRD 


. MFG CO 


Sold and Stocked by: 


1000 So. Main St. 






Wilkinson Bros. 
2406 Ross Ave. 
Dallas, Texas 





A. R. Beyer Co. 
1318 Polk St. 
Houston, Texas 









2254 Sepulveda Blvd., Los Angeles 64, Calif. 
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EISMIC 
XPLORATIONS 
NCORPORATED 


Eighteen years experience as an integrated geophysical 

research organization your assurance of accurate interpretation 
of data obtained thru advanced instrumentation in the hand: 

of capable personnel. Seismic Explorations, Incorporated 


1007 South Shepherd, Houston, Texas 
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-, reflecting qualities and freedom from any distortion... 
these are of greatest importance. Pancro mirrors — product of pioneers 
in front surface mirrors — possess a hardness and brilliance, and a 
precision, that have never been equalled elsewhere. 

Since 1933, Pancro mirrors have been specified exclusively by numer- 
ous manufacturers and users of oscillograph galvanometers and other 
sensitive instruments. 


Let us make up samples to your specifications, or write us 
fully concerning your problems in the fields of light reflec- 
tion and light transmission. 


Front Surface SINCE 1933 2960 Los Feliz 
Boulevard 


ae ANCROMTIIOISAINC Mail 
3 Wy Wats YW Weise 
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FOR ACCURATE 
SEISMIC RECORDINGS 










To assure accurate recordings under all conditions 
of seismograph >xploration, on land or under wa- 
ter, Hercules has developed a full series of special 
explosives. These products are widely distributed 
throughout the oil-producing areas. Write for name 
of nearest distributor. 


VIBROGELS* 


—exftra and regular gelatins for uniform result: 


GELAMITE*S 


—economically replaces “Vibrogels’’ for certain 
seismic work 










SPIRALOK* 


—the time-saving rigid cartridge assembly 


VIBROCAPS* 


—the no-lag seismic detonators 


Electric Detonating Primers 


—for use where extra strong detonators are needed 


HERCULES POWDER COMPANY 
INCORPORATED 


917 King Street, Wilmington 99, Delaware 
*REG. U. S. PAT. OFF. x050:2 
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Petty 


GEOPHYSICAL (ENGINEERING COMPANY 
' -s 








Can SN EOGOSTIO., TEXAS 


SEISMIC e GRitblt) . MAGNETIC SURVEYS 


. of world-wide geophysical 


engineering experience go into 


every job we undertake. 


Please mention GropHysics when answering advertisers 
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THE 


GEOPHYSICAL DIRECTORY 
for 1950 


--- dust off the Press 


A Comprehensive Directory for the 


Entire Geophysical Industry 


COMPLETELY REVISED and improved. Covers U.S., CAN- 
ADA, and FOREIGN AREAS. Lists OIL COMPANIES using 
eeophysics, GEOPHYSICAL CONTRACTORS, and SUP- 
PLIERS. New GENERAL INDEX in this issue. PERSONNEL 


LIST of more than 2000 names. 


SAME LOW PRICE AS LAST YEAR 





$3.00 per copy 


Postage prepaid. Send check, money order, or cash to 


THE GEOPHYSICAL DIRECTORY 
2124 Weleh Ave. Houston, 19, Texas 
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AND 


GRAVITY 


SURVEYS On 
LAND AND SER 


FOREIGN AND DOMESTIC 


A complete geophysical service .. . 







Reconnaissance and detail surveys 
delineating oil structures with the 
most modern equipment and highly 
trained personnel . . . a must for 
accurate dependable interpretation. 





2626 WESTHEIMER Phone KEystone 5511 
Calgary, Alberta, Canada—836-22nd Ave., North West—Phone H-1421 
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Every seismic shot represents a big investment 
in time and money. Many “doodlebugs” protect 
this investment—make sure of getting explosives 
and blasting supplies that are just right for the 
job—by consulting Atlas when they plan their 
shooting. 





They know that Atlas technical men are thor- 
oughly familiar with seismic work, and have the 
experience to recommend the explosive and det- 
onator that are just right for a particular job. 
What is more, “doodlebugs” know that Atlas 
service is tops. They know they can depend on 
Atlas to supply the right explosive, at the right 
place, at the right time . . . for seismic work on 
dry land, in swamps or marshes, or under water. 


\ 


\ 


[aay Powder Company 


\ 
> 


Wilmington 99, Delaware 
Makers of dependable explosives for seismic work 


PETROGEL* TWISTITE* MANASITE* 


high-velocity dynamite fast-coupling device extra-safe denotators 


* Reg. U. S. Pat. Off. 


Please mention GeopHysics when answering advertisers 















GEOPHYSICS the Journal of the Society of Exploration Geophysicists 








COMPLETE THE JOB IN HALF THE USUAL TIME 
CHERAMIE’S SYMMETRICAL AMPHIBIOUS BUGGY 












will go more piaces quicker with a larger load through any kind of marsh. 
Featuring twin screw drive to reduce cost, yet double the horsepower to give 
i greater mobility and maneuverability. 


Daily or Monthly Rates 


Phone Galliano 2311 


f ANDREW CHERAMIE 
P.O. Box 144 
CUT OFF, LOUISIANA 
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SPONTANEOUS 
POTENTIAL aaa Yd MicroLog* OUN 
Millivolts om arf TY, 






y 


WYOMINe 






Mud (Aquagel) Ra = 1.3 ohms at BHT 
Bit Size: 6%" 
Spacings: AM = 16” 
AO = 94' 
“MicroLog”: Normal 1” 
Normal 9” 











The “Microlog’”* is made of 
two curves both taken with a 
very small spacing in which the 
action of the mud is practically 
eliminated and the electrodes 
directly applied against the 
formation. 

The “MicroLog’”* is especially 
adapted to locate accurately 
the permeable sections in hard 
formations. 

Quantitatively it is the best 
tool to determine the “sand 
count.” In this example, a total 
count of 55 feet of permeable 
sandstone is shown by the 
“MicroLog.” 




















* “Microlog” and “Micrologging” are 
trade marks of Schlumberger Well 
Surveying Corporation. , 













SCHLUMBERGER 
WELL SURVEYING CORP, 
eo hf TEXAS 





SCHLUMBERGER’S PROGRESSIVE PROGRAM OF RESEARCH AND ENGINEERING 
PROVIDES CONSTANTLY ADVANCED SERVICES TO THE OIL INDUSTRY 
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For Results Use 


RUSKA MAGNETOMETERS 


TEMPERATURE COMPENSATED SYSTEMS WITH SAPPHIRE KNIFE EDGES 


Te a ee 





TYPE V—Vertical Magnetic 
Field Balance 


TYPE H—Horizontal Magnetic 
Field Balance 


TYPE VR—Vertical Magnetic 
Recording Balance 


TYPE HR—Horizontal Magnetic 
Recording Balance 


Standard Sensitivity 
10 gamma per scale division 
—visual 


10 gamma per millimeter— 
recorded 


“SCOUT”"—A light-weight vertical 
reconnaissance magnetometer 


Standard Sensitivity 
25 gamma per scale division 


HIGHER SENSITIVITIES AVAILABLE— 
ADJUSTED FOR ANY AREA SPECIFIED 





“Scout” Magnetometer with Surveying Alidade 


A MAGNETOMETER IS ONLY AS GOOD AS THE EXPERIENCE WHICH GOES INTO ITS 
MANUFACTURE: Ruska has been engaged in the design, development and manufacture of 
Magnetometers and other magnetic instruments since 1928. 


THE QUALITY AND COST OF A MAGNETIC SURVEY IS DETERMINED BY THE ACCU- 
RACY, RELIABILITY AND DURABILITY OF THE INSTRUMENT USED: Ruska Mag- 
netometers are built to remain accurate and to stand hard use. Ruska Instrument Corpora- 


tion maintains its own Magnetic Field Station where Magnetometers and Magnetic Observa- 
tory Instruments are calibrated for all parts of the world. 


(Patented or patents pending in all principal countries) 
ASK FOR NEW ILLUSTRATED CATALOG 


3 [) S K A INSTRUMENT 
CORPORATION 
4607 MONTROSE BLVD. HOUSTON 6, TEXAS 
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GET AROUWO EASIER, FASTER — 


with North Americans 
PORTABLE GRAVITY METER 
“Se 


You can cover a lot of territory per day with the North, @ 
American Portable Gravity Meter. Its easy portability &% 
makes moving from one location to another very 
simple. In helicopter, sedan or jeep, readings can be 
made without removing the Meter from the conveyance. 
It can be carried by back pack, in a small boat or canoe 
when necessary. Readings can be made in two minutes 
or less after the meter is set up on its tripod. 

Its high sensitivity (.01 miligal) and extreme stability 
assure readings of greater accuracy than is usual for 
this type of surveys. 

For easier, faster, more accurate surveys ... which 
mean economy in gravity work . .. write for complete 
details of the North American Gravity Meter. 
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Se NtOPrysicat Con? 


Please mention GropHysics when answering advertisers 


ANY 


71 













GEOPHYSICS the Journal of the Society of Exploration Geophysicists 





« 
t 
yl 
; 
; 


GEOPHYSICAL 
CASE HISTORIES 
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Volume | 1948 


A COLLECTION OF 60 PAPERS BY 61 AUTHORS ON GEOPHYSICAL OBSER- 
VATIONS MADE UNDER A WIDE VARIETY OF FIELD CIRCUMSTANCES. 
This is the first volume of a series designed to provide material by which geophysical surveys 
can be judged from later development and thus aid in the interpretation and evaluation of 
other geophysical work. 
Edited by L. L. Nettleton 
Past President 
Society of Exploration Geophysicists 


680 Pages 7x10 Fully Illustrated Cloth Bound 
CONTENTS 
re: a ii sie os ening ook enh hh 8 * hes anne enneeer 3 
SECTION II. Salt Dome Case Histories—Texas, Louisiana and Mississippi ...............+.- 21 
SECTION III. Mid-Continent Case Histories—Arkansas, Illinois, Oklahoma and Texas ........ 17 
SECTION YTV; ‘Rocky Miowntiin Cane Bilstoried 25... 55k ct ce he ate dn tenes 4 
SECTION V. California Case Histories ....... ie see wine shaah cen Eeatecnk once sella lealg einen 1] 
ee a. i I iis 6.5 bis dip eis cea | Keen Gas onekoncecanadeqnacequaeees 4 


I ccc kad chveacbeunrnsceuiekue shee egn wased 


Price $7.00 Postpaid in U.S.A. 
Special Price to Members of S.E.G., A.I.M.E. and A.A.P.G. 
Cash (Check with Order) ............... $6.00 


Credit (Bill Requested) ................. 6.25 
Add 50 cents per copy on foreign orders 


SECOND PRINTING 


Address All Orders To 


SOCIE1YY OF EXPLORATION GEOPHYSICISTS 
BOX 1614 TULSA 1, OKLAHOMA 








Senin Simmer corer rarra ieee apsecen reverence ins seratanpenant mere en a 
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Whatever size hole, there's 


a Globe ‘*2-Cutter’’ that just fills 







the bill. It features long, hard-faced 


teeth; extra large cutters and cutter bearings 









. ..@n engineered combination that 
tears through any formation... FAST AND 
STRAIGHT! Go all the way with the Globe. Complete information from your 


nearest representative or write direct to: 


0 


OiL TOOLS COMPANY 


Main Office and Plant: 
LOS NIETOS, CALIFORNIA 
Branches in Ventura, Bakersfield and 
Santa Maria, California 
Export Representative: 
CHAMPION & SMITH, Inc. 
617 South Olive Street 
los Angeles 14, California 
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COMPANY, INC. 
wHousTon DALLAS miptanp 
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Complying with the many re- 

quests for copies of S S C’s 

advertisements featuring Geologic Structure, the series 
Mi Ghete Giclees @ fault le of which this is the first, will be repeated. 


Gering Series, south of All photos, unless otherwise credited, courtesy of 
lord, Nebraska. United States Geological Survey 





Seismogroph Service Corporation 


TULSA, OW ROMA, U.S.A. 
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